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SUMMARY 
1. The soil and clim.atic conditions in the high altitude region of 
western Nebraska are suitable for the production and perpetuation of 
high-yielding· seed potatoes. 
2. Tuber line studies, with numerous lots of different varieties, 
revealed early and late maturing strains as well as a type of degeneracy 
very similar to, or identical with, "spindling tuber" (recently described 
by Shultz and Folsom). 
3. This degeneracy manifests itself by a stiff, upright habit of 
growth and by an elong,ation of the tubers. Strains affected by it 
never recover, but become progressively weaker. 
4. The degeneracy most common in western Nebraska is per-
petuated thru the tubers and appears to be transmitted from plant 
to plant in the field. 
5. Irrigation produces conditions more conducive to the rapid 
increase of this degeneracy th.an dry land culture, the per cent of 
degeneracy increasing and the yield decr easing with each additional 
year of irrigation. 
6. This type of degeneracy has been studied in 10 different va-
rieties. 
7. Many lots from isolated fields in the newer dry land pot,ato 
growing sections are relatively free from this degeneracy
8. This type of degeneracy causes very serious decrease in tuber 
yields till eventually no marketable tubers are produced. 
9. Seed stocks produced on dry land at the highest altitude proved 
to be superior in point of quality and yield of tubers produced, when 
planted in comparative trials. 
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INTRODUCTION 
The Irish potato is one of the important cultivated crops 
in Nebraska. The average annual production for the 10-year 
period 1913-22 was 9,179,000 bushels. Approximately 75 per 
cent of the car lot shipments originate in 7 of the western 
counties. The other commercial shipping regions, which 
normally harvest and market their crops somewhat .earlier 
than the western counties, are the Platte and Republican 
River Valleys in the south central and Brown County in the 
north central part of the State. The potato is also grown 
as an early truck crop near the cities of eastern Nebraska. 
The total garden production thruout the State is approxi-
mately equal to the car lot shipments. 
The climatic and soil conditions of western Nebraska are 
especially suitable for the production of late potatoes. The 
altitude of this section is over 3,500 feet, thus making a short 
growing season, with a mean temperature of 66° to 68° F. 
(figs. 1 and 2). In these respects the conditions in western 
Neb:r:aska are similar to those in the potato growing regions 
of Wisconsin, Minnesota, Michigan, and North Dakota ( Reed, 
The annual rainfall in western Nebraska is 15 to 18 
inches (fig. 3), while the potato regions of the Northern 
States have a precipitation of 20 to 30 inches (Kincer, 1922). 
This same relative difference exists when only summer rain-
fall is considered. Relative humidity is also lower in western 
Nebraska. 
The relation between satisfactory yields and good seed 
has long been recognized by potato growers. It is common 
practice in the Cornbelt area and the Southern States to 
import frequently fresh or "northern grown" seed in order to 
maintain satisfactory yields. This has led to the belief that 
the productive quality of tubers is in some way associated 
with conditions under which the seed is produced. Unti.l 
These investigations were begun in 1917 as a joint project by the 
Departments of Horticulture and Agronomy. Since 1919, . H. 0. 
Werner Associate Horticulturist, has had direct supervision of the work. 
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recently this belief has been a common one in western Ne-
braska, even tho certain climatic conditions there are very 
similar to those of the northern seed-producing states. Many 
western Nebraska growers have demonstrated, however, that 
satisfactory yields may be maintained indefinitely by the use 
of local seed, especially that produced on dry land. 
Attempts have been made to determine why yields de-
crease when the potato crop is grown under certain unfavor-
able climatic conditions. Emerson (1914) compared northern 
seed with local seed at Lincoln. He noted a 23 per cent re-
duction in yield the second year as a result of culture for a 
FIG.!.-Altitude variation (in feet) in Nebraska (after Warren), The 
altitude ranges from less than 1,000 feet in the southeastern part 
of the State to more than 5,250 feet in the western part ( Kimball 
· County) . The seed potato industry has been most extensively de-
veloped in the areas above 3,500 feet. Altitude of trial plats given 
in Table 1. · 
single season in eastern Nebraska. This reduction in yield 
was 32 per cent after 2 years and 46 per cent after 8 years 
of continuous culture at Lincoln. In connection with this 
work he grew certain plats under a heavy straw mulch. The 
tubers produced under a mulch gave yields the following year 
almost identical with those from fresh northern stock. Yields 
did not decrease with continuous mulching. He found, 
further, that potatoes which had deteriorated as a result of 
cultivation could be rejuvenated to their original productive-
ness by growing them under a mulch for a single season. It 
has since been found (Werner, 1922) that the soil tempera-
ture (at a depth of 4 inches) is lower in the mulched plat. 
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The mean difference for the period April 15th to August 28th 
was 7° F. This difference was from 4° to 6° greater during 
July and August. In the Atlantic Coast and Southern States, the production 
of a late or fall crop of potatoes for use as seed stock the 
following spring is quite a common practice. Such potatoes 
have been found to be almost equal to northern seed. (Rosa, 
1922; Cooper, 1922.) Such a fall or second crop is developed 
under relatively low temperatures. This further suggests 
that temperature is an important contributing factor in de-
termining the relative vigor of seed potatoes. 
FIG. 2.-Normal isotherm map of Nebraska, for the late potato crop 
season (June 1 to September 30), based on temperature records 
taken at U. S. Weather Bureau observation stations for period of 
10 years or more. Numbers with dots refer to name, etc., of trial 
plats given in Table 1. Commercial seed potato production has not 
developed south or east of the 68° isotherm. 
In the light of the temperature relations referred to above, 
it seemed reasonable to suppose that good seed could be pro-
duced in the high altitude regions of western Nebraska. Pre-
liminary trials were made with western Nebraska stock at 
Lincoln (1915 and 1916) and various points in Southern 
States (1916) with a view of determining the seed value of 
this stock. Most of these lots gave' very satisfactory yields 
when compared with seed from various northern seed-pro-
ducing states. Later and more comprehensive tests of a 
similar nature revealed a large number of high-yielding west-
ern Nebraska lots. (Edgerton and Tiebout, 1921; Tiebout, 
1921; Stuart, 1920; Rosa, 1922). 
Pia t I Nearest town 
No. 
(1) (2) 
1 Lincoln ..... • .. 
2 Kearney , .... . 
3 Kimbdl. .... . 
4 Kimbdl. .. . . . 
5 B ashndl. .... . 
6 Bayard .... . . . 
7 Bayard ...... . 
8 Minatare .... . 
9 Minatare .. . . . 
l 0 Scottsbl .ff ... . 
11 Mitch<!!. . .. .. 
12 Mitch, II. .... . 
13 Morrill .. .... . 
14 Alliance . .... . 
15 Alliance ..... . 
16 Alliance ..... . 
17 Chadron ..... . 
18 Hay Springs .. 
19 Rushville .... . 
20 Gordon ... ... . 
21 Angora . ..... . 
TABLE 1-Location ancl description of experimental trial plats 
County 
(3) 
Lancast er ..... 
B uffa!> . • .. .. . 
Kimbell ... .. . 
Kimbdl. .... . 
Kimb· ll ..... . 
Morrill .. .. .. . 
Morrill ..... . . 
Scotts Bl ff .. . 
Scotts Bl .ff .. . 
Scotts Bl ff .. . 
Scotts B l ff .. . 
Scotts Bl 1ff .•. 
Sioux . ....... . 
Box B~tte ... . 
Box B 1tte . . . . 
Box B1tte ... . 
Dawes ....... . 
Sheridan ... .. . 
Sheridan .... . . 
Sheridan .. •. .. 
Morrill .. .... . 
Kind of 
culture 
(4) 
Dry ... . .. . 
Irrigation . . 
Dry .. . ... . 
Irrigation .. 
Dry ...... . 
Irrigation . . 
Irrigation . . 
Irrigation .. 
Irrigation . . 
Irrigation . . 
Irrigation } 
Dry ..... 
Irrigation . . 
Dry ...... . 
Dry ...... . 
Dry ...... . 
Dry ...... . 
Dry .... .. . 
Dry ...... . 
Dry ...... . 
Dry ...... . 
Soil type 
(5) 
Silt barn ....•...... . ............ 
Silt !Jam ....................... . 
Sidaey fine sandy barn . . ......... . 
Tripp very fine sandy loam ....... . 
Sidney loam ..................... . 
Bridgeport very fine sandy loam ... . 
Tripp very fine sandy loam ....... . 
Va. l.!ntine very fine sar d .......... . 
Tripp very fine sandy loam ....... . 
Vabntine very fine sand ... . ...... . 
Tripp very fine sandy loam ... .... . 
Bridgeport very fine sandy barn ... . 
Roseb ·d very fine sandy barn . ... } 
Ya!, silt !~am ... ...... .. .... . . . 
Roseb ud silt barn .. . .. .... . . . .. . 
Tripp very fine sandy ham . ...... . 
Roseb•,d very fine san dy !>am . ... . 
Dawes very fine sandy barn ...... . 
Tripp very floe sandy 'ham ....... . 
VaLmtine very fine sandy barn .... . 
Altitude 
Feet 
(6) 
1,200 
2,150 
4,750 
4,670 
5,200 
3,820 
3,850 
4,050 
3,965 
4,120 
4,080 
4,100 
4,000 
3,400 
3,821 
3,700 
3,550 
4,000 
Potato growing season 
June ! - September 30 
Normal 
mean daily 
temperature 
•p, 
(7) 
72.5 
71.9 
66.7 
66.7 
66.7 
67.8 
67.8 
67 .9 
67.9 
67.9 
,----
Normal 
meJ.n totd 
raiifa 11 
Inches 
(8) 
14.4 
13.7 
7.37 
7.37 
7.37. 
7.38 
Name of 
cooperating farmer 
(9) 
Exp. Sts tion Farm 
Severa l farms 
Art Bick!, 
J. Padrett 
Aug. Gad ,ken hSeth and Earnest Barikson 
. W. S ·1hr 
R. 0 . Fithian 
C. C . Parrish 
L.A. Montz 
{ 66.8 66.8 
{ A
6:~~t } 
~8 
726 
72 6 
72 6 
7~ 
7~ 
7~ 
} I { i~c:s Bl1ff Exp. 
P at ':!r Janssen 
same as About 7 .5 
Mitch 11 
Abo"t 6 i .8 Abo•1t 8.8 
65.9 8.72 
(Simihr to Hay Spriogs) 
66.0 7.94 
67.8 7.38 
i Wayne Wihon E. A. Bennett Wm. N ewman 
. C . Justeson 
Ira Barker 
Geo. Sta"lnard 
W. W. Thompson 
O') 
z 
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The mosaic disease is known to be one of the most impor-
tant factors affecting potato production in the South. These 
trials showed that mosaic was less prevalent in seed from Ne-
braska than in that from the more humid regions in the states 
farther east and north.* (Edgerton and Tiebout, 1921; 
Tiebout, 1921.) 
.16 
Fm. 3.-Average annual precipitation for different sections of Nebraska 
(inch.es). Based on U. S. Weather Bureau records. (From Nebr. 
Research Bul. 19.) Data for various trial plats in Table 1. 
In the tests made at Lincoln in 1915-1916 with seed from 
western Nebraska there was considerable variation in yield. 
These differences in yield together with the uncertainty as to 
the necessity of importing northern seed into western Ne-
braska justified further investigation. 
* Mosaic readings made April 23-24, 1923, at B.aton Rouge, La., 
by Werner, on 81 distinct lots of western Nebraska Triumph seed 
showed distinct mosaic symptoms on 4.8 per cent of the plants. In 
the same trials Wisconsin seed (4 lots) averaged 10.1 per cent, North 
Dakota (5 lots) 17.1 per cent, Montana (8 lots) 3.0 per cent, and three 
check lots picked up on local markets 56.9 per cent. In these same 
trials, 26 Nebraska lots contained from O to 1.0 per cent mosaic. Simi-
lar readings were made and reported by Tiebout and Edgerton, 1921. 
(Trials conducted by Louisiana State Experiment Station, and U. S. 
D. A.-B. P. I.) 
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OBJECTS OF INVESTIGATIONS 
The objects of the investigations reported in this bulletin 
were: 
To determine the condition of western Nebraska seed stock 
by the tuber unit method and by comparative trials in western 
Nebraska and various other points. 
To determine the effect of culture, place, disease, etc., upon 
seed value. 
To perfect methods of applying results to seed production 
in western Nebraska. 
EXPERIMENTS AND RESULTS 
LOCATION OF PLATS AND DISEASE CONTROL PRECAUTIONS 
All of the experimental plats were located in the western 
part of the State except two one at Kearney and one at 
Lincoln. The soil type, altitude, moisture and temperature 
conditions, and the name of the cooperating grower, together 
with plat number, are shown in Table 1. The plats are 
referred t o by town and number in the tables and discussion. 
The experimental plantings were usually made in a com-
mercial field. 
The usual methods of disease control were employed. The 
plantings were always made on land that had not been in 
potatoes for the 3 or 4 previous years. The seed was dis-
infected with corrosive sublimate except in a few instances 
where the tubers had sprouted excessively. Blackleg was 
almost entirely absent. Fusarium was never present to any 
great extent in any of the plats. A relatively small per cent 
of mosaic has been found to exist in western Nebraska. This 
is comprehensively shown by the fact that the 81 different 
lots, when grown in Louisiana, under optimum conditions 
for making mosaic symptoms visible, showed only 4.8 per 
cent of this disease. Whenever plants affected with mosaic 
were discovered they were removed from the plats. 
TUBER UNIT TRIALS 
TRIALS IN 1917 
Preliminary tests made before 1917 showed a wide vari-
ation in the productivity of various lots of western Nebraska 
seed potatoes. It was apparent in most cases that a given 
lot contained both productive and unproductive plants. In 
order to study the nature of these variations, tuber unit 
trials were begun in 1917. The early tuber unit trials con-
sisted in selecting a large number of uniform tubers of differ-
ent varieties from cellars of commercial growers and plant-
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ing them in such a way that their progeny could be studied 
separately. Each tuber was cut lengthwise into 4 equal parts 
and these seed pieces planted in adjacent spaces in the row. 
The space between the 4 hill units was the same as that be-
tween hills. Each tuber unit was numbered and labeled by 
means of a wire stake and metal tag. 
One thousand Triumph tubers were selected from some 
Scotts Bluff County irrigated stock and planted by the tuber 
0 m .,, ISl .1 
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FIG. 4.- Total y ield pr oduced by 50 con secutive tuber units of Triumph 
potatoes in Scotts Bluff County, 1917, (Plat 9). (For curve of 450 
u nits see fig. 5.) These are fairly r epr esentative of any other 50 
unit group in this strain. The very good and very poor units were 
scatter ed thruout the fi eld. 
unit method under irrigation (Plat 9). · Striking uniformity 
of the 4 plants within a unit and a remarkable difference in 
vigor between units were plainly evident as the season pro-
gressed. Within a unit the 4 plants were similar not only 
in general appearance but also in habit of growth, size, and 
date of maturity. At harvest t ime it was found that the 
hills within a unit were also uniform with regard to tuber 
type and yield. 
The differences between the units are illustrated by a 
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variation in yield from O to 20 pounds. In figure 4 the 
yields of 50 consecutive units are graphically shown. This 
graph is representative of the other 950 units. The high 
and low yielding units were found thruout the field 
in such manner as to show that they were the result of 
conditions within the seed tubers rather than of varying 
soil conditions. The end hill of a good unit adjacent to a 
poor one was favored to some extent on account of better 
growing conditions. However, reasoning from the work of 
Stewart (1915), the uncorrected error per 4-hili unit in such 
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FIG. 5.- Distribution of yield per unit of 450 Triumph tuber units, on 
basis of percentage of t otal number and total weight, Scotts Bluff 
County, 1917, irrigation, (Plat 9). A bimodal curve of this type is 
unusual. The left curve compr ises all poor type run-out units, the 
right-hand curve comprises vigorous high yielding good type units. 
The individual unit yields (of 50 units ) plotted in figure 4 show 
how the units of both groups wer e scatter ed thruout the field. Thi s 
group of unit.s was in a r apidly degenerating condition. 
cases was probably not more than 6 to 8 per cent. The units 
fell into 2 distinct groups, high yielding and low yielding. 
Of the total number of units, 44.4 per cent produced only 18.8 
per cent of the total yield. Thus 55.6 per cent of the units 
produced 81.2 per cent of the yield. When these facts are 
shown graphically for the 450 units that were harvested, 
they produce the bimodal curve shown in figure 5. The low 
yielding units were characterized by a vigor proportionate 
to yield and a distinctly upright habit of growth. They 
were further characterized by having few stems, generally 
not branched. The tubers from such plants were often elon-
gated and the skin color was much lighter than normal. 
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These all were in the left modal group The right ' modal 
group contained the vigorous high yielding lots of better 
type. 
The same year 266 Triumph uriits from dry land stock 
were planted in a similar manner at Alliance (Plat On 
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FIG. 6.-Distribution by yield of 266 tuber units of both Early Ohio and 
Triumph dry land potatoes at Alliance in 1917, Graph arranged 
on percentage basis. The Triumph strain produced a greater mean 
yield with a greater range than the Early Ohio. These curves are 
very similar to those in figure 8. Altho the average yield of 
Triumph potatoes was 219.45. bushels per acre, a high yield for dry 
land culture, a number of units yielded 300 bushels or more per acre
account of this plat being dry land, the unit yields were less 
than in Scotts Bluff County the 4-hill unit production being 
from to 10 pounds. The yields from the units of this stock 
produce the normal curve shown in figure 6. 
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A like number (266) of dry land Ear ly Ohio tubers were 
also planted at Alliance (Plat 14). The yields from these 
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FIG. 7.-Graphic presentation of total yield data for the first 50 tuber 
units of Pearl potatoes, of units 1 to 250, grown at Kimball, 1917, 
(Plat 4) with irrigation. Variations between tuber units were 
mostly due to variation in the seed. Land variation wa s not a 
serious factor for frequently very low and very high yielding 
units were adjacent in the row. The low producing units were 
degenerates and' generally had poor type tubers. See also figure 8 
and Tables 2 and 5. 
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were somewhat lower, altho in general the results were very 
similar to those secured with Triumphs at the same place 
(fig. 
The unit studies with the Pearl variety in Kimball County 
differed from the others somewhat, in that both dry land 
and irrigated stock were planted; under irrigation in one 
instance (Plat 4) and on dry land in another (Plat 3). The 
original stock of this variety came from Wisconsin in 1910. 
From this stock 500 tubers were selected from a lot that had 
been grown on dry land the seven years previous and an 
equal number from a lot which had been grown with irriga-
tion during the same period. Half of these tubers-that Is, 
250 tubers of each lot-were planted on dry land and the 
remainder under irrigation, for the additional purpose of 
determining the influence of continuous irrigation and of dry 
land culture on the stock. Variations of both seed stocks 
under both sets of cultural conditions were not unlike those 
secured at Alliance with Triumphs and Ohios. The yields of 
50 irrigated units from continuously irrigated stock are shown 
graphically in figure 7. 
The difference in yield under irrigation between irrigated. 
and dry land seed stock was not great. · However, the range 
in variation as well as total yield was slightly greater in the 
case of the continuous dry land stock (Table 2 and fig. 8). 
The average yield per hill and the extremes in yield were 
greater in the irrigated plat than under dry land conditions. 
A study of this table and the related chart (fig. 8) shows that 
the yields of the units were distributed along a normal 
frequency curve with the highest number of units yielding 
at any one rate (mode) relatively close to the average yield 
of the lot (mean). In view of later work, it is believed that 
the reason the dry land stock did not outyield the continuously 
irrigated seed in this particular case (which was rather ex-
ceptional) was because the grower of the irrigated stock an-
nually was more careful in ,selecting his seed for type, thus 
probably eliminating some undesirable strains or disease 
carrying tubers. 
The correlation of weight and number of marketable (U. S. 
No. 1 grade) tubers per 4-hill unit of 250 continuously irri-
gated units grown under irrigation is shown in Table 3. The 
more vigorous units not only produced more potatoes, but 
also developed more large tubers. 
The low-yielding Pearl units were also characterized by 
weak, spindling tops and the tubers from such plants were 
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FIG. 8.-Distribution by yield of 500 tuber units of Pearl potatoes grown 
in · Kimball County in 1917, (Plat originally from the same 
general lot of seed. Units 1 to· 250 were irrigated continuously 
from 1910 to 1917. Units 251 to 500 were grown on dry l;md (Plat 
3) prior to 1917. Based on data. in Table 2. (Tables 4 and 5 and 
fig. refer to some of the same plants.) · 
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TABLE Distribution of vield of marketable potatoes produced 
by 1000 tuber units of Pearl potatoes in l{imball County, 1917 
Variant 
or weight of 
marketable potatoes 
Frequency, or total number of tuber units producing 
a yield within the specified range 
Irrigated plat (4)* Dry land plat (3) 
per 4-hill tuber -------,------1--------,- ---
unit Irrigated On dry land Irrigated On dry land 
since 1910 since 1910 since 1910 since 1910 
1-250 251-500 501-750 751-1000 
Pounds 
(1) (2) (3) (4) (5) 
0..... . . ..0 . .. . ... . , .6 ........... 3.. . . . .. . 0 
0- .49 ... . . . . . ... 0 ... . . . .. ... 0 .. . . . ...... 0 ... . . . ..... 0 
.50- .99. . . . . . ..... 0 .- . . . . . ... . . 1 . . . . . . . .... 1 . . . . . . .1 
1.00- 1.49 ..... .... .. 0 ........... 2 . . .. ... . . .. 1 .......... 2 
1.50- 1.99 ..... , . .. ... 0 ........... 0 .... . . ..... 1 .. . .. . ... 1 
2.00- 2.49 ..... . ..... 1 ... ....... . 5 ... .. .... .. 7 . .... .... , .9 
2.50- 2.99 ....... . ... 1. ......... 3 .... . ...... 8 ..... .. . ... 9 
3.00- 3.49 . .......... 3 .......... .4 ......... 19 .. . .. . .... 19 
3.50- 3.99 ....... . .. .4 ... ...... .. 8 . ... . ..... 18 ... . ...... 23 
4.00- 4.49 ... . ...... .4 ..... . ... .. 5 ... ... ... . 37 ... ... .. . .41 
4.50- 4.99 ... . .... .. 12 .. .. . .... . 16 ....... ... 25 ..... ..... 36 
5.00- 5.49 .. .. .. ... .. 9 .... . ..... 10 ... .. .... .40 ....... ... 33 
5.50- 5.99 .......... 21 .......... 10 .......... 39 .. .. . .... . 26 
6.00- 6.49 ... .... ... 30 ..... .. . .. 26 .......... 32 ..... .. ... 21 
6.50- 6.99 .. . . . .. .. .43 .. . . . .. ... 22 . . . . . .. .... 9 . .. . . 9 
7.00- 7.49 ........ . 30 ... . ..... . 19 .. . .. ..6. : . .... 7 
7.50- 7.99 ... . ... . .. 24 .......... 13.. . .. ..2. .10 
8.00- 8.49 .... . .. .. 23 ..... .. ... 10. .. .. . ... 5 
8.50- 8.99. . . . . . .... 12 . . . . . . .... 18 . . . . . . .... . 1 
9.00- 9.49 .... . . . . ... 9 .. . . · .. .... 18 
9.50- 9.99 . .. . . . . . ... 7 ... .. . .. . . 13 
10.00-10.49. . . . . . ... . 13 ..... . . .. . 11 
10.50-10.99 .... ..... .. 0 ....... .... 9 
11.00-11.49. . . . . ..2 ...... .. . . . 8 
11.50-11.99. . . . . . .2 ..... .. .. .. 5 
12.00-12.49.. .. . . .... .. .. . .... 7 
I 
12.50-12.99 ..... . . . .. . . ...... ... .. 0 
13.00-13.49 . . ....... ........ .... . .. 0 
13.50-13.99 ...... . ............... . 1 
Mean ............... 7.32 ± .081 7.45 ± .116 4.61 ± .068 4.63 ± .067 
Standard deviation.. 1.89 ± .057 2.73 ± .082 1.59 ± .048 1.48 ± .045 
Coefficient of 
variability.. . .. ... 25.8% 38.72 % 34.56 % 33.7 % 
*Plat numbers in parentheses refer to plat locations as numbered in Table 1. 
TABLE 3-Correlation of weight and number of marlcetable tubers per 4-hill tuber unit of Pearl po-
tatoes at Kimball in 1917, irrigated plat (4), seed stock irrigated since 1910, unit numbers 1 
to (See also Table 5.) 
Weight 0£ marketable tubers per 4-hill tuber unit
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a, a, a, a, a, a, 
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a, 
"' "' "' 
a, 
"' "' 
a, 
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a, a, 
"' "' "'! ~ "'! ~ ... "' a, ... a, ... a, a, ... a, ... "' ... a, ... "' "'! ~ :§ .... .... ..; ..; ,.; ..; ..; .,; .,; 
'° 
.,: .,: 00 00 a, a, 0 0 .... .... 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
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'° 
.,: .,: 00 00 a, a, ;:: ~ .... ~.... 
..., 
0 Number of tuber units falling into various number and weight. groups 
·s 
::s 1-2 
... 3-4 a: 
,.Q 5-6 
::s 7-8 2 1 1 4 ..., 
:.2 
9-10 2 3 4 9 
I 11-12 1 1 1 1 2 3 5 2 2 1 1 1 21 
-.j< 13-14 1 1 3 5 2 4 8 13 3 1 1 42 
... 15-16 1 2 2 4 8 7 9 6 3 1 1 44 <I) 
P. 17-18 1 2 5 6 6 6 2 1 1 3 33 
f; 19-20 1 3 2 4 3 3 6 4 2 2 30 
<I) 21-22 1 1 1 5 1 3 3 2 1 1 5 1 25 ,.Q 
::s 23-24 1 1 2 2 3 2 3 14 ..., 
._ 25-26 1 3 2 2 1 1 2 12 0 27-28 1 1 2 1 2 1 2 10 ... 
<I) 29-30 1 1 ,.Q 
E 31-32 1 1 2 
::, 33-34 . 1 1 z 35-36 1 1 
37-38 0 
39-40 l 1 
Total 1 1 3 4 4 12 9 21 30 43 30 24 23 12 .9 7 13 2 2 250 
---
Mean weight per unit, 7.32 lbs. Number of tubers, 18.07. 
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often elongated (Tables 6 and 8). In a few instances it 
was noted that there were both strong and weak plants within 
the same unit. The weak hills of such units had the tuber 
and top appearances just described. Link (1917), in making 
detailed notes on the vigor (Table 4) of the hills in the 
Pearl tuber unit planting, described the leaf condition of 
certain plants as "incipient curl," "curl," and "curly dwarf." * 
TABLE4-L eaf condition and plant vigor notes on 1000 Pearl 
tuber units . K imball County 1917 
Frequency, or total number of plants falling into 
any specific disease or plant vigor group 
Disease or vigor group Irrigated plat (4) I Dry land plat (3) . -
Irrigated On dry land Irrigated On dry land 
since 1910 since 1910 since 1910 since 1910 
1-250 251-500 501-750 751-1000 
(1) (2) (3) (4) (5) 
(a) No plants ... .. . . .. 4 58 52 41 
(b ) Curly dwarf . .. . . . . 4 0 0 0 
(c) Curl. . . . .. . . . 5 0 0 0 
(d) Incipient curl . . .... 53 142 101 90 
(e) Very poor . .. .. .. . 1 6 2 11 
(f ) Poor .. . . 28 16 19 45 
(g) Poor to fair . . . . . . . . 7 10 1 13 
(h ) Fair ....... .. . . 46 27 106 159 
(i) Fair to good .. .. 159 135 198 280 
(j ) Good .... 607 523 426 333 
(k ) Good to excellent ... 21 79 95 28 
(1) Excellent .... ... . .. 65 4 0 0 
* No definition of these terms was given. However, as tuber type 
was almost invariably abnormal when these symptoms were present, 
the condition probably was not a mosaic or mosaic type of curly dwarf. 
(Table 6.) 
TABLE 5-Relation of relative vigor and disease symptoms to total yield of various tuber units. 
Pearl, Kimball, (Plat 4,) Lots 1-f50 
Vigor notes are given for individual hills. Weights were taken on 4-hill unit basis. This ac-
counts for some plants being marked as "no plant," even tho a tuber unit weight is shown. The 
weight reported was produced by the plants of the unit which did grow. See also Tables 
4 and 5. 
Weight of marketable tubers produced by 4-hill tuber unit of which the plant was a member. 
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..., Number of plants falling into various tuber unit weight groups 
i::: 
"' No plants ... . ... 4 2 1 2 8 17 
-a. 
... Curly dwarf ..... 4 4 a,· P. Curl .......... 4 1 5 
... 
0 Incipient curl . .. 4 4 8 8 12 5 1 3 3 4 4 56 bl) 
"> Very poor ... . . . 1 1 
'O 
i::: Poor . .......... 5 3 1 8 2 2 3 3 1 28 
"' Poor to fair ..... 3 1 1 1 1 7 Q) 
rJJ Fair . ... ........ 1 2 3 9 7 8 2 2 2 4 1 5 46 
"' Q) Fair to good . . . . 3 5 12 25 28 41 13 9 13 2 3 1 6 161 
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Mean weight per unit, 7.32 lbs. 
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At digging time it was found that these abnormal leaf char-
acteristics were associated with the weak umts. The correla-
t ion between vigor and plant yield is shown in Table 5 .. 
TRIALS IN 1918 
The work for 1918 was planned with a view of determin-
ing the extent to which unit differences are transmitted to 
the next generation and the frequency with which weak units 
might appear from a vigorous tuber line strain. Accordingly 
the tubers of a number of the weak, moderately weak, and 
T ABLE 6-Relation of vine vigor and yield to tuber type, yield, and 
Unit 
number 
(1) 
(a) 531 
(b) 568 (c) 595 
(d) 883 (e) 917 (f) 923 
(g) 925 
(h) 13 
(i) 19 
(j) 37 
(k) 89 
(I) 176 (m) 181 
(n) 325 
(o) 362 (p) 370 
(q) 395 
(r) 459 
(s) 20 
(t) 46 
(u} 369 
leaf condition, the preceding yedr 
(Pearl tuber units, 1917-1918,-Plats 3 and 4.) 
1917 1918 
Leaf condition 
Yi.-ldper 
plant Tuber type Vine vigor 
Pounds 
(2) (3) (4) (5) 
DRY LAND PLAT (NO. 3) 
" Incipient curl" . . .63 P oor. slightly elongated . Uniformly poor .. .. . . 
" Incipient curl" . . .56 Elngated . . .. ... . .. .. Uniformly poor . .. .. . 
"Incipient curl" . . .56 S nail. slightly elongated Uniformly poor ..... . 
" Incipient cui-1" .. .50 Po,r, elo~gat:ld ." . .. .. . . Uniformly poor ... .. . 
"Incipient c ·ul" . . 1.87 Medi ~m poor . . ... . .. . Poor to good . .. ... .. 
Healthy check . . . . 1.87 Good ... .......•.... .. U1iformly very good . 
Healthy check .•.. 1.95 Fairly good . . .. . .. .... Uniformly very good . 
IjRIGATED PLAT (NO. 4) 
"Curl" .. . . ...... 1.00 Poor .•. . ... .. ..... . . . All poor ........ . . . . 
"Curly dwarf" . .. .81 . ... ... ..... .. .. . ... .. All poor . .......... . 
"Incipient curl., . . 1.00 Poor . ......... . . . .. .. All poor .... . . . ..... 
"Incipient curl" .. • 9 Pqor ...... ......... . . All poor .. . .. . .. . . . . 
"Incipient curl •• . . 1.00 P oor . ... .... ..... .. . . Very poor . ......... . 
"Incipient curl " . . . 80 Elongated .. . . . .. . ... . Very poor .. . .. ... . . . 
,. Incipient curl'' . . 1.00 M ,dium poor ........ . Very poor ..... . . .. .. 
"Incipient curl" . . 1.30 Much elongated .. . .... AU poor . .. . .. .... .. 
"Incipient curl" .. • 75 Poor . . . . ... . ..... . . . . AU poor . ... . . ... . . . 
u Incipient curl" .. 1.06 Poor .. .. .. . . ..• . .... . Very poor ..... .•. ... 
0 Inri~ient curl" .. • 56 Poor . . ....... . ... . .. . Very poor .. ... ... . .. 
Healt y check .. .. 2.75 Good . ..... . ... . ...... ,A ll good . ... . . . . .. . . 
Healthy check . . . . 2.44 Good ..... . .... ... . . . . All good .... . .. ... .. 
Healthy check .• .. 2.75 Large, fair .. . . •.. . . . .. All good . . . . . .. .. • . . 
Yield per 
plant 
Pounds 
(6) 
.319 
.125 
... .... . 
...... .. 
. "i.ifr" .. 
1.98 
.47 
.79 
.83 
···· ···· 
. .. ... .. 
.... .... 
· ·i.oa· · · 
-
··· ·· ·· · 
· ·2.s2· · · 
3.53 
1.94 
strong units of 1917 were saved separately and planted. Each 
tuber of these units was cut into seed pieces of similar size, 
which were planted consecutively in the row. By having a 
label separating the hills of each tuber and another separating 
the progenies of the differentnt units, it was possible to de-
termine the behavior of each tuber of a unit as well as that 
of the tuber-unit line as a whole. 
Upon harvesting this material it was found that all hilts 
from weak units were weak. On the other hand, there was 
TABLE Four years' results from various tuber line strains of Pearl potatoes, grown at Kimball, 
under irrigation 
1917 1918 1919 1920 
------
Four-hill tuber ur its Yi Id per acre Yield per acre 
Ur it ---- --- -- No.of Mean --- --- No.of Mean Mean --- - -- No.of Mean To'tal 
N o, Total hills vigor U.S. hills vigor per cent U. S. bills vigor yiE!d 
Mean D isease yidd G rade Total of Grade T oti:! par acre 
vigor per acre No. l yi<ld disease No. l yi. Jd 
-------------- --- --- - - - - ----- - -- - -----
Per cent Bushels Per cent Bushels Bushels P er cent P er cent Bushels Bushels Per cent Bushels (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 
13 30 IC 166 .6 26 12 80.1 100.2 88 12.6 100.0 0 3 .0 
.. ,ii;i; .. 
· 2il:s .. . ··s2x · 14 94 0 426.6 20 90 628.0 565,6 618 61.7 43.0 48.1 62 .3 
19 25 CD 1S5.6 24 15 104.1 131.8 164 20 .2 77.8 0 4 .8 
.. iil<i .. · 'io2.9· · 20 94 0 456.5 105 70 385.1 409.8 200 57.3 46.2 35.5 45.3 62.5 
37 30 IC 166.6 26 15 111.7 137.9 196 8.0 100.0 0 3.0 .. . ... . . . . . . . . . . . . . . . . 
46 94 0 406.2 28 95 
1 
588.3 
· · ···· · 
... . ... . 
········ 
........ 
······· · 
.. ... .. 
······· · 
........ 
50 65 0 413.3 64 80 ........ 441.3 ....... . . . . . . . . 
······· · 
.. . . .... ~ ...... . ....... 
········ 
.. . ..... 
362 25 IC 218.7 44 30 
· ·:i2s.1· · 171.7 .. s:i:s .. . . ':ii.ii. . ilil:li .. · 9o:s .. .. ss:i .. 369 75 0 458.3 63 75 347.7 304 200 110.7 
374 75 0 446.9 28 85 528.3 
... .i!iX . 
.. 63:9 .. .. 9o::i .. ·200 ' · s:r:s .. 483 90 0 343.2 95 70 373 .8 S89.2 276 61.5 97.1 
600 85 0 291.6 80 75 328.5 346.7 303 59.1 28.1 58.7 80,8 200 61.1 110.2 
923 Healthy strain grown on dry land p rior to 1919. 340 7 5.1 3.6 71.7 91.9 160 48.5 89.6 
Bin run from original stock irrigated since 1917. ........ 
··· · ···· 
76 ,7 
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a difference in the behavior of the progeny of formerly strong 
units. A few produced uniformly strong plants while others 
gave both strong and weak plants (Table 8). In most in-
stances where strong units produced weak plants, all hills 
from a given tuber were affected. In a few instances, how-
ever, as in 1917, both strong and weak hills appeared from 
the same tuber. The behavior of 3 Pearl units is shown 
in figure 9. lJnit 362 was a poor unit in 1917 and its progeny 
was weak in 1918; unit 37 4 was strong and its progeny was 
stropg; while the progeny of the strong unit No. 50 pro-
duced both strong and weak units. Other data are shown in 
Table 6 to further illustrate the performance of good and poor 
unit strains. Tubers from plants marked as showing "curl," 
"curly dwarf," and "incipient curl" gave progenies which the 
next year were uniformly poor with regard · to vine vigor, 
plant yield, and tuber type. 
Seed stock was saved from several of the uniformly vigor-
ous Pearl units in 1918 for future study. Within 3 . years, 
however, all of these had broken up and produced nothing 
but weak strains (Table 7). The rapidity with which this 
took place is illustrated in figure 10, the tubers in each pile 
being the product of 10 hills in 1920. The two 10-hill lots 
were grown adjacent to each other and came from adjacent 
hills of the same tuber unit in 1919. 
The behavior of the irrigated Triumph units in succeeding 
years was similar to that of the Pearls (Table 8). The 
per cent of weak units was greater in this Triumph stock 
(fig. 5) in 1917 and the strong units later broke up more 
rapidly and more completely. The weak units of this stock 
when planted on dry land at Alliance in 1918 continued weak. 
In 1918 and 1919, vigorous units from dry land were planted 
under irrigation together with vigorous units from irrigated 
stock. The dry land stock did not break up as rapidly as 
irrigated stock. 
In addition to the vigor differences of the units noted 
above, there were among normal plants striking differences 
in vigor and dates of maturity. 
DEGENERACY IN WESTERN NEBRASKA 
It was apparent from the tuber unit studies that there is 
a condition in western Nebraska seed stock wi1ich causes 
potatoes affected by it to deteriorate very rapidly, as meas-
ured by yield and type of tubers. It was found that this 
degenerate ·condition is tuber borne, that there are different 
22 NEBRASKA EXPERIMENT STATION, RESEARCH BUL. 24 
degrees of severity, and that stock affected with it becomes 
progressively more degenerate. Irrigated stock, as indicated 
by the trials already ref erred to and others to be mentioned 
later, seems to be affected more severely than dry land seed. 
(IELD IN BUSHELS PER ACRE 
,zso 1667 zoos Rsa o ?916 3.5.J# ~7S"O ,,166 458t! 500 i'4'7 SM.:, ei!5 
Y!CLO IN POUNDS PER f"OUR HILL Tl.JBER UNl T5 
z . 7 ; a 
' ' ' 
I UN \1 362 I I 
I 
I 
I i ! I I I . 
I 
I 
I : : 
I I 
I I I ! 
I i I I I I I Ut~I~ 50 I I I I I 
I I I I 
I I I ! 
I : I 
I I I I I i I I 
I 
I 
I I I 
JNITI 57, I 
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FIG. 9.-Behavior of progeny of 3 Pearl tuber units produced in a field 
containing a number of degenerate plants. Each bar represents 
yield produced by a 4-hill tuber unit in 1918, from one of the tubers 
produced in the 1917 4-hill tuber unit. Unit 362 yielded below the 
mean in 1917 and produced elongated tubers. It produced only 
poor plants and poor tubers in 1918. Unit 50, which was a high 
yielding unit in 1917 (fig. 7), started to break up into good and 
poor units in 1918. Unit 374, which was high yielding in 1917, 
continued to be high yielding in 1918 without any indications of 
breaking up (Table 7). (This difference in the behavior of units 
50 and 374 is probably due to difference in their relative proximity 
to degenerate units in 1917.) 
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TABLE Relation of yield to tuber type and to vine vigor in 
progeny in running out" strain of Triumph potatoes. 
Also relation of proximity of "run-out" and vigorous 
tuber units to rate of degeneracy of normal units. Scotts 
Bluff County, irrigation (Plat 9), 1917, 1918 
Unit No. Yield per 
4 hill 
tuber unit 
Pounds 
(1) (2) 
81. • . . .. 
82 ..... . 
83 .••. .. 
98 . .... . 
99 .•.... 
100 .... . . 
134 ..... . 
135 ... . . . 
136 .... . . 
161. . . . . . 
162 .. .. . . 
163 ..... . 
172 .. . .. . 
173 . .... . 
214 .. . .. . 
215 .... .. 
16.00 
16.50 .... 
16.25 
16.50 
2.25 ... . 
10.00 
3.25 
7.75 . ... 
20.75 
19.25 
17.50 .. .. 
9.00 
3.50 
17.75 .. . . 
12.75 
19.50 . ... 
216... . . . 15.00 
263...... 2.25 
1917 
Tuber type 
(3) 
1918 
Type of vine growth 
or vine vigor* 
(4) 
Good . . . . . . . . . . . . . . . . . . . . Very good to very poor . . . . . .. . 
Elongated, light colored . . . Uniformly very poor ... ... .... . 
Elongated, light colored ... 
Good type 
2% P-; 20% P; 27% M-; 
.34% M; 9% G-; 8% G . . ... 
Good type. . . . . . . • . . . . . . . Very good to very poor .. .. . .•. 
Good type ... . ...•.... . .. 9% P; 30% M; 3% M+;, 
18% G; 10% G+ . .. . . . . . .. . 
254 ...... 16.25., . .. Some light colored and 10% P-; 10% P; 30% M; 
pointed ....... .• . • ·..... 30% M+; 10% G; 10% G+ .. 
256 . . . . . . 3.00 
277... . .. 3.50 
278 ...... 13.50 .... Somegood,someelongated. 10% P-; ·20% P; 30% M-; 
279... . .. 2.50 
290.. ... . 2.50 
291...... 15.25 .. .. 
292 .... .. 3.00 
310... .. . 5.50 
311... ... 3.50 .... 
312... . . . 16.75 
325. . . . . . 3.50 
326...... 1.25 .... 
327...... 2.75 
357 . . . . . . 16.00 
358... . . . 15.75 . .. . 
359... .. . 4.25 
365...... 3.25 
366 ...... 17.50 .... 
367 . . . . . . 16.50 
449 ...... 7.00 
10% M; 25% G; 5% G+ . ... 
Light colored, elongated ... Medium to poor ... .. ...... ... . 
Elongated, light colored.. . All poor ....... ... ... ..... ..•. 
Light colored, elongated.. . All very poor ..... .. .. . . . .. .. . 
Large, good ........ .. .... Very good to very poor .. ... .. . 
Good ....... . ..... . . . .... Very good to poor ........ . ... . 
450 ...... 1~.?5 .... Irregular, knotty ........ . Uniformly_ good ......•.. .. .... 
451 . . . .. . NotRecorded 
Rehtive 
vine 
vigor* 
Per cent 
(5) 
45 
10 
48.9 
60 
55.6 
55.9 
50 
31.2 
25 
5 
50 
60 
80 
Arbitrary percentage value for phnt vigor symbols in 1918. P- 12.5; P 25; M- 37.5; 
M 50; 62.5; G- 75; G 87.5; G+ 100% , 
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·coMPARISON WITH OTHER DEGENERATION DISEASES 
The most common type of degeneracy found in western 
Nebraska may be described as follows : 
TUBER CHARACTERISTICS 
Shape.-Long, cylindrical, and pointed at the bud end. 
In mild cases tubers are only slightly elongated and more 
blocky than normal. In very extreme cases the tubers are 
sometimes very ill-shaped and crooked (figs. 13, 14, 19, 21, 
22). Flat varieties become cylindrical and much elongated 
FIG. 10.-At left, product in 1920 of 10 Pearl hills from one 1919 hill,-
14-4-19; at right, product of 10 hills from adjoining 1919 hill of 
same unit,-14-4-20. Unit at left yielded 120 bushels per acre; 
unit at right, 29.3 bushels. Note high per cent of small and run-
out tubers in pile at right. 
(fig. 13). Tubers are very subject to growth cracks but 
are seldom knobby. Stolons are thickened, from 3 to 4 times 
the diameter of normal stolons. 
Size.-The size is frequently reduced, tho not always. 
Color and texture of skin.-The color of the skin of red 
or pink varieties is distinctly lighter than that of normal 
tubers and very commonly is yellowish or blotched. The skin 
is generally smoother and frequently has a shiny appearance. 
Russet varieties frequently do not develop russeting or 
develop it only in patches. In the m_ore advanced type, 
lenticels are very numerous, large, and conspicuous. 
Eyes.-Very numerous, shallow and even bulging. The 
skin within and around the eyes of Triumphs is generally a 
deep red. Some eyes never sprout while others start much 
. 
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later than normal. Rudimentary leaflets are frequently pro-
duced on the newly formed tubers toward the end of the 
growing season. · 
PLANT CHARACTERISTICS 
· ·· General habit of growth.-The plants lack vigor. They 
are erect, stiff, and spindling with very few stems per hill. 
Stems have practically no lateral branches (figs. 12 and 20). 
Leaves.-Are smaller and generally somewhat . darker in 
color, with an erect, stiff appearance. They are folded up-
ward slightly along the midrib and have a distinct waving 
of the margin. These are the first symptoms noticed on 
slightly affected plants. 
. Flowers.-Conspicuous because the blossom stems are stiff 
and more erect, generally extending above the leaves more 
than in normal plants. Degenerate plants have a tendency 
to bloom more profusely and to produce more seed balls. The 
dead blossoms adhere- to degenerate plants longer than to 
normal plants. The naked blossom stems are · much in evi-
dence on spindling tuber plants until the end of the growing 
season. 
These symptoms characterize plants in the extreme stages 
of degeneracy. Early stages are difficult to detect. Plants 
apparently normal may produce tubers showing "run-out" 
symptoms. Likewise, apparently normal good type tubers 
may produce plants with symptoms of degeneracy. On the 
other hand, tubers showing distinct degeneracy symptoms 
never produce normal plants. 
It will be noted that this description does not correspond 
to that in published reports of mosaic, leaf roll, spindle sprout, 
and several of the other diseases considered as degeneration 
diseases. It does, however correspond very closely to that 
given for spindling tuber (Shultz and Folsom, 1923; and Fol-
som, 1923), and is somewhat similar to a type of degeneracy 
found and illustrated by Stewart (1916) but without special
comment. · 
This spindling tuber type of degeneracy differs primarily 
from mosaic ( as commonly understood) and leaf roll, in that 
it does not cause a mottling or crinkling of the leaves, nor 
has a net necrotic condition of the tubers been observed. 
It also differs from these 2 diseases in that the tuber type is 
distinctly influenced. The work reported . herein suggests 
that the mode of transmission of this degeneracy trouble 
is similar to that of mosaic, which is tuber borne and insect 
transmitted · 
FIG. 11.-Normal type of Downing potato plant, grown at Bayard (6), 
1920. Note large number of flexible . stems, spreading habit of 
growth, flat smooth leaves and relatively inconspicuous flowers. For 
tubers produced by this type of plant see figure 13 (at left). 
FIG. 12.-Degenerate t ype of Downing potato plant grown at Bayard 
(6), 1920. Note stiff, erect stems compact habit of growth, stiff, 
folding leaves with wavy margin, also numerous and conspicuous 
flower clusters. For tubers from this type of plant see figure 13 (at 
right). 
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FIG. 13.-Good and poor type, Russet Rural New Yorker potatoes raised 
at Morrill (13) , in 1920. At left, good type tubers, the product of 
one 4-hill tuber unit with normal plants (similar to fig. ; total 
yield from unit, 10.9 lbs. At right, elongated run-out type tubers, 
the product of another 4-hill tuber unit with abnormally degenerate 
type of plants (similar to fig. 12) ; total yield from unit, 7.4 lbs. 
FIG. 14.-Normal and run-out tuber units . of Russet Burbank potatoes, 
Morrill (,13), 1920. Yield of normal unit 12. 7 lbs., of run-out unit 
2.9 lbs. 
PREVALENCE OF DEGENERACY 
The type of degeneracy described above has been found in
in all experimental plats and in many fields in all parts of 
western Nebraska. It has probably been present there for 
a considerable length of time but seems to have become much 
more prevalent the last few years. This is indicated by the 
fact that it has been observed in all varieties and in prac- 
tically all the numerous lots which have been grown in con-
nection with this investigation. Under irrigation, potatoes 
have degenerated or run out more rapidly than in the dry 
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land regions, and some varieties have been practically elim-
inated, so far as t'.Ommercial culture is concerned (Janssen, 
1919; Sheldon, 1920) . 
EFFECT OF DEGENERACY UPON VIGOR, TYPE, AND YIELD 
Correlations of the various symptoms of the type of de-
generacy described were noted as the original selected tuber 
line lots were grown during succeeding years and as other 
T ABLE 9- R elation of vigor of vine growth to type of tubers pro-
duced. Distribution of 114 4-hill Triumph tuber units. 
B ayard (9 ), 
(H ighest development of tuber type or vine vigor indicated by 
10, lowest by 1, intermediate stages given relative values.) 
Vigor of vine 
(numerical 
value) 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
otal number T 
t 
of each tuber 
ype group .. . 
1 
1 
1 
4 
8 
8 
2 
4 
1 
29 
Relative tuber type (numerical value) 
----------------
Total 
number 
2 3 4 5 6 7 8 9 10 of each 
vigor 
group 
Number of units within each group 
1 1 3 4 9 
4 5 8 16 4 1 38 
1 1 3 5 1 12 
4 1 2 8 
10 1 1 16 
2 1 1 1 13 
2 10 
1 3 
4 
1 
18 8 3 7 15 24 9 1 0 114 
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lines of investigation were inaugurated. Very definite corre-
lations between vigor of vine, type of tuber, and yield of 
tubers (or tuber production) were observed. 
In 1920, 114 Triumph tuber units were planted near Bay-
ard (Plat 7) with tubers selected from that many high yield-
ing hills in a plat on the same farm in 1919. The plants and 
tu·bers of each unit were scored on a numerical basis for 
both vine vigor and tuber type, using 1 for the lowest and
10 for the highest relative development. The original plants 
scored high on type and vigor. The variation in vine vigor 
/9ZO Tuber {/nit /Yi/,77/Jer,5 
[io-1-1?elaf1re 'pld,.,fn1or lto7I 
~ -Re/4hre fub~r frpe ~ 
01a9011a/ lt11e 11T1:ilcate;:, 
und,:,:3ared For 19,e'I p/onforp 
Eocfr s9uare repre~e11t,:, ime four /-11// fvber v n~f . 
-r,re tuber unit.:, frc11T each /919 f1t11, o// l,,1/ 
a11d tube.r u111 l3 1n cne row FroMT St7ff1e 
cr1901t1/ lot ' 
FIG. 15.-Field location in 1920, at Bayard (6), of various tuber units 
raised from 1919 hill selections of Triumph potatoes; also relative 
plant vigor and tuber type of each 4-hill unit. Tuber type of vigor-
ous units was best, but was lowered when units grew in close 
proximity to weak run-out units. (See Table 9, also figs. 16 and 23.) 
was from 1 to 10 and in tuber type from 1 to 9 (Table 9). 
When the vine vigor was below 8 the plants generally showed 
some of the distinct degeneracy symptoms. When the tuber 
type scored below 7 the symptoms of degeneracy in the tubers 
were not all apparent but the tubers were generally consider-
ably elongated. However, when the. tubers scored below 5 
a number of the symptoms were distinctly in evidence. The 
exact 1920 field location of each of these 114 units, together 
with the relative plant vigor and tuber type score for each 
unit, is shown in figure 15. (This figure will be referred to 
later, in connection with field transmission studies.) A 
very distinct correlation between good tuber type and good 
vine vigor was discovered. Vigorous plants produced the bet-
ter type tubers, while the plants of low vigor almost invari-
ably produced only poor type tubers. (See Table 9, also 
fig. 18, fig. 22 and Table 6.) Both Table 9 and fig. 15 show 
that the decline in tuber type was greater than in vine vigor. 
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FIG. 16.-Correlation of plant vigor to rate of yield. Triumph tuber 
units, Bayard (6), 1920 . . (For field location of units, see fig. 15; 
for vigor and tuber. type, see Table 9.) 
It is evident that this group of units was degenerating rapidly 
and that such degeneracy was more evident in the tuber type 
than in the vine vigor. 
The yield records secured for 40 of the 1920 Triumph 
units in the Bayard plat showed a very direct correlation be-
tween high plant vigor and high yield of tubers (fig. 16) . 
Very poor yields were secured from the units ·of low plant 
vigor. The loss here from an economic standpoint was two-
fold, for it has just been shown (Table 9 and fig. 15) that 
these plants of low vigor also produce only poor type tubers. 
Similar results with Pearl unit selections in Kimball County 
in 1920 are shown in figure 17. (See also Tables 5, 6, and 7.) 
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Data concerning the correlat.ions existing among poor 
yielding units, when due to degeneracy (as shown by poor 
type), are presented in Table 10 for 90 Downing units grown 
in Scotts Bluff County in 1920. (For application to Triumph 
variety see also fig. 18 and fig. 22.) The data in Table 11 
are further evidence on this point, applying to 5 varieties, 
grown with irrigation in one case and on dry land in the 
other. 
80 
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FIG. 17.-Correlation of vine vigor and total yield of tubers,-in bushels 
per acre in 29 tuber line strains of Pearl potatoes. The yield is in 
direct ratio to the vigor of the vine. (Irrigated plat at Kimball 
(4), 1920.) 
EFFECT OF CULTURE AND PLACE UPON DEGENERACY 
The general condition of the seed potato stocks in the 
irrigated regions of western Nebraska has been very unsatis-
factory. It has been common experience that good new stock 
would produce high yields for 1 or 2 years, after which the 
yield and tuber type rapidly deteriorated. During recent 
years, dry land grown seed has been found to give satisfactory 
results. Trials have shown that as a class irrigated seed 
does not yield as well as dry land seed. (Werner, 1920, 1921.) 
This has also been borne out by the experience of practical 
growers (Janssen, 1919; Sheldon, 1920, 1921; Parrish, 1921; 
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TABLE Relation of tuber type and yield per 4-hill tuber units. 
Distribution of 90 tuber units of Downing potatoes. Scotts 
Bluff (10 ) , 19f0 
I· Total yield per four-hill unit (in pounds) Total 
Relative number 
tuber type 
1 2 -~ 4 ~ + -~ 910 ~121314 in each (numerical tuber value) type group 
.10 
9 1 1 
8 .1 1 1 2 6 . 
7 2 1 4 3 2 1 1 14 
6 1 1 1 1 2 5 2 1 14 
5 . 1 2 3 . 
4 1 1 1 2 2 1 1 9 
3 1 1 4 4 i 2 1 14 
2 3 1 5 1 1 3 1 1 16 
1 1 1 2 2 3 2 1 2 14 
Total number 
of each yield 
group ..... . . 1 4 4 6 13 8 7 12 12 9 8 3 1 2 90 
Ehrman, 1921). Some preliminary reports have shown that 
additional years of culture under irrigation aggravate this 
condition (Werner, 1920, 1921) . 
Other investigators have reported upon the behavior of 
dry land and irrigated seed potatoes. Schollander in North 
Dakota (1912), Archer in Idaho (1920), and Edmundson in 
Colorado (1922) reported practically no differences in the 
yielding qualities of irrigated and dry land seed. Apparently 
they had only healthy, normal seed. Whipple (1919) ad-
vanced the idea · that dry land conditions in Montana, which 
resulted in a considerable check i_n growth of the plants, were 
not satisfactory for the production of seed potatoes, and pos-
sibly were a factor in causing degeneracy. Sandsten (1922) 
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F1ct. 18.-Relation of vigor of vine growth to tuber type and yield. Also 
characteristic tuber unit behavior of running out seed stock. Tri-
umph potatoes, Bayard (6), 1920. A, plants of T2H12U2 in center 
of foreground, T3H12U3 in background, to left T2H9U2, and to 
right T4H10U2. B, actual yield of tubers,- T3H12U2 at left, 
T3H12U3 at right. (See fig. 15 for relative location.) 
maintained that under Colorado conditions degeneration is 
caused and influenced largely by environmental conditions and 
that it occurs without disease. He also stated that "degen-
erate tubers, if planted in fertile soils in a favorable climate 
and given proper cultural care, will produce a crop of po-
tatoes which is better than the seed planted, both in point of 
yield and vigor." 
Cl,:) 
TABLE Relation of tuber type to yield in tuber units of several varieties grown at Morrill (13) .... 
irrigated and at Bushnell (5) dry land), z 
Tuber type on numerical basis 1 to 10. Yield per 4-hill tuber unit in pounds • Seed stock was t.,:j 1:1:l 
originally from the s ame s ource , in 1919. ~ 
> 
'(fl 
:;,:: 
Tuber unit number Mean > 
va~iety 
I Character described l-i- 1-1--,-1-1--,- · 1~- of each tr:J 1 2 3 4 5 6 7 8 9 10 variety 
I· (2) I C3) (4) (5) C6) C7) (8) (9) c10) (11> c12) (13) ::-< (1) "'d 
MORRILL PLAT (13) , IRRIGATED SEED, 'GROWN AT MORRILL 1919 t.,:j ~ 
Triumph . . .... -I Tuber tvpe ... , , .. . 9 8 8 9 8 8 2 1 7 2 6.2 .... 
Unit yield . . ....... 8.0 8.5 10.6 9.8 9.8 9.0 4 .8 3.1 8.5 1.2 7.28 ts: 
t.,:j 
Early Ohio ... ,I Tuber type ........ 7 2 5 7 8 8 8 9 2 4 6.0 z 
Unit yield .. . ...... 8.9 4.2 7.2 5.4 5.7 5.5 7.4 8.4 5.2 - 4.8 6.27 1-3 
Irish Cobbler ... . I Tuber type ..•..... 7 2 1 7 6 7 2 1 7 1 4.1 w. 
Unit yield ........ . 15.5 6.1 5.9 10.7 10.0 11.0 7.3 5.9 11.5 5.1 8.60 1-3 
> 
Downing. .. . . . . . . . -I Tuber type ........ 2 7 1 2 1 2 2 1 1 2 2.1 1-3 .... 
Unit yield .... .... . 8.5 6.6 6.5 7.1 3.7 8.0 8.3 7.4 7.0 8.3 7.06 0 
Pearl. .. . I Tuber type ........ 4 7 4 4 5 2 2 2 2 7 3.9 ~z 
Unit yield . ........ 10.6 9.7 6.5 6.5 14.1 7.9 8.4 4.5 6.7 13.2 8.81 ~ BUSHNELL PLAT (5), DRY LAND SEED, GROWN AT BUSHNELL 1919 t.,:j 
Triumph .... . [ T •1ber tvpe ... . ... . 9 9 9 9 10 8 8 9 8 8 8.7 '(fl 
Unit yield ......... 3.4 2.1 3.0 3.3 3 .3 1.4 2.2 3.0 3.3 2.9 2.79 t.,:j > 
Early Ohio . .... . .... I Tuber type ........ 7 7 8 6 5 8 7 9 6 7.0 ~ .. ...... 0 Unit yield ......... 3.0 3.4 3.8 2.8 2.1 2.9 2.4 4.9 2.1 . . ...... 3.04 ::i: 
Irish Cobbler . ... . . .. I T uber tvpe ..... .. . 9 9 9 10 9 9 9 8 9 8 8.9 t:d Unit yieli ......... 4 .3 3 .4 4.7 5.8 3.8 3.4 3.8 4.9 5.8 2.5 4.24 c:: 
Downing .. ..... .- .. . . I Tuber tvpe ........ 9 3 6 8 1 6 7 7 9 10 6.6 r 
Unit yiali .... ., ... 5.1 2.1 5A 4.6 2.3 2.8 4.2 5.3 3.7 4.7 4.02 
N) 
Pearl ............... I T 1ber-t:,,oe . ....... 4 6 7 9 9 7 7 7 8 6 7.3 .... 
Unit yieli . ....... . 3.3 6.2 4.9 6.6 5.5 3.9 4.3 3.7 5.5 4.3 4.82 
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The Nebraska results cannot be interpreted · to correspond 
entirely to those of the above investigations, since degeneracy 
has been found to be more prevalent in irrigated stock, and 
affected plants or tubers never recover to the point of giving 
satisfactory yields; and furthermore, the best seed stock has 
been grown on dry land. It is believed that irrigation as such 
is not the cause of the degenerate condition herein described, 
but that the growing conditions afforded by irrigation are 
more conducive to the development of degeneration diseases. 
Since this type of degeneracy appears to be similar to mosaic 
in its mode of transmission, this assumption seems to be 
FIG. 19.-Tuber types from strains of potatoes in various stages of 
degeneration, in Scotts Bluff County (Plat 9), 1920. Lower row 
grown from new dry land seed from Alliance (Plat 14). Middle row 
grown in Scotts Bluff irrigated plat one year. Top row grown in 
irrigated plat two years. Note increased elongation and roughness, 
also more numerous and more shallow eyes. All stock was grown in 
irrigated plat containing degenerate strains. Two lower rows are 
from same original tuber in 1917. 
in accord with the work of Elmer (1922), who reported that 
infection with mosaic was most easily accomplished when 
growing conditions were such as to produce an unchecked, 
vigorous growth. 
Carefully conducted experiments with tuber line strains 
from irrigated and dry land stock were made at Kimball, 
Alliance, Minatare, Bayard, and Mitchell to determine the 
relation of irrigation practice to degeneracy (no degenerate 
A 
FIG. 20.-Types of Triumph potato plants from normal, A, to extreme 
· degenerate condition, D,-produced in Scotts Bluff County, 1921, 
under irrigation (Plat 11). Note tendency for degenerate plants 
to become smaller, more erect, with fewer stems, also folding of 
leaves with waving along margin. (Tubers in fig. 21.) 
FIG.21.-Tubers produced by plants shown in figure 20.· Note smaller 
yield, elongation of tubers, and greater number of small tubers, 
as degeneration increases. 
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plants being removed from the plats). Similar tests were 
made at Morrill, 1920 to 1922, with dry land and irrigated 
seed of 10 different varieties. 
The high yielding Triumph units from the 1917 Alliance 
tuber unit plat ( dry land) were planted the following year 
u;nder irrigation in Scotts Bluff County. Their average yield 
was at the rate of 403.7 bushels per acre, or approximately 4 
times as great as the yield secured from several units selected 
from the 1917 irrigated plat. The yields of these dry land 
lots decreased very materially under irrigation. A very large 
number of degenerate plants were present in these irrigated 
plats. (Table 12, columns 3, 4, 5, 6.) In 1921 some of the 
stock irrigated 3 years was planted on dry land. The yield 
from this stock when planted under irrigation ( 123.2 bu.) was 
28.6 per cent greater than that of the same strain grown for 4 
consecutive years with irrigation (91.3 bu.) . (Table 12, 
columns 7, 6.) 
In 1919 one-half of the tubers of each of 2 other tuber 
line strains from the dry land plat at Alliance were planted 
under irrigation, and the remaining tubers retained under 
dry land culture. This was repeated for 3 years. Seed stock 
was also saved each year from the irrigated plat. The yields 
decreased with each succeeding year of irrigation when com-
pared with fresh dry land seed ( Table 12, columns 4, 5, 6). 
Some of this stock was also grown on dry land after 1 and 2 
years' irrigation and then planted in comparison with irri-
gated (1, 2 and 3 years) and fresh dry land seed. When 
irrigated stock was grown 1 year on dry land it gave an 
increased yield in comparison with continuously irrigated 
seed, but the apparent rejuvenation was far from complete, 
since its production· was less than 50 per cent of that of fresh 
dry land seed (Table 12, columns 6, 7). Some of this recovery 
is probably due to the fact that the dry land conditions of 
the 1921 plat .were very severe, resulting in most of the 
weak plants being killed early in the season. It is probable, 
therefore, that only the stronger units of this plat were used 
as seed. This natural selection did not maintain for the irri-
gated stock, because here even the weaker units produced 
tubers of seed size. 
The decreased yields referred to in these tests were due 
to the type of degeneracy previously described, since they 
were accompanied by the progressive deterioration in vine 
and tuber type shown in figs. 20, and 21. 
The influence of irrigation practice upon seed value is 
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TABLE 12-Degeneration of normal dry land tuber unit lots of 
seed potatoes (when planted in an irrigated field containing 
degenerate lots) as manifested by reduction of total yield . 
All seed originally from dry land tuber unit plat at Alliance (14) in 1917. 
Dry land stock used in 1918 to 1921 grown in Alliance (14) plat. Dry 
land stock used in 1922 grown in Scottsbluff plat All yields re-
ported were secured in irrigated plats. To note degeneracy of any lot 
thruout succeeding years, read horizontally. To note relative value of 
lots of seed in same year, read vertically, comparing with dry land 
lots at bottom of column. 
Results from lots of seed from various sources 
Origin a I unit, number in 
Alliance dry land plat in 1917 
during each year 
Trials at Minatare Trials at Scotts Bbff Exp. Farm 
1918 1919 1920 1921 1922 
(1) (2) (3) (4) (5) (6) (7) 
Irrigated 
Previous culture of seed tubers .. Dry land Irrigated Irrigated Irrigated Irrigated 3 years, · 
1 year 2 years 3 years 4 years dry land 
1 year 
545 . .. ............... . .. 518.1 bu. 103.3 bu. 21.9 bu. ........ . . .. .... i.is.a·i;,;.: 560 ... .. . . .. . . .. . . . . .... 454.9 bu. 80.0 bu. 56.0 bu. 58.4 bu. 98.5 bu. 
580 . ... .... .. . . .. . .. . . . . 283.6 bu. 60.0 bu. 46.1 bu. 103.3 bu. 139.2 bu. 184.0 bu. 
852 . ... ..... . .... ....... 255.7 bu. 152.0 bu. 21.9 bu. 53.4 bu. 82.5 bu. 101.a·i;,;.: 855 ... ····· · ··· ···· ····· 441.0 bu. 110.0 bu. 35.2 bu. 55.0 bu. 44.8 bu. 856 ..... . . ....... . .. . ... 506.7 bu. 76.0 bu. 14.2 bu. ..... . . . ...... 64.3 bu . 
Mean of all lots in trial. .... . . 403.7 bu. 108.3 bu. 32.9 bu. 44 .3 bu. 91.3 bu. 123.2 bu. 
Per cent of yield produced by 
dr.1 laPd lots same year . .... 100% 39.2% 11.5% 22.2% 34.2% 46.2 % 
---- = 
Previous culture of seed tubera .. .. . . . .. . . Dry land Irrigated Irriga ted Irrigated 
Irrigated 
2 years, 
1 year 2 years 3 years dry land 
553 ... ... ... .. . ...... ... .... 
···· · 
246.7 bu. 70.1 bu. 90.8 bu. 49.0 bu. 
1 year 
126.7 bu. 
760 .. .............. .. ... ,, 
··· ··· 
306.6 bu. 79.8 bu. 69.6 bu. 45.1 bu. 75.3 bu. 
----
Mean of both J, to .. .. . ... . . .. 276.5 bu. 74.9 bu. 80.2 bu. 47.1 bu. 101.0 bu. 
Per cent of yield produced by 
dry land lots same year ... .. 100% 26.8% 40.4 % 17.6% 37.8% 
= Irrigated 
Previous culture of seed tubera .. Dry land Irrigated Irrigated 1 year, 
J._ year 2 yeara dry land 
1 year 
553 .. .... .............. . .. 
··· ··· 
. .. . . 276.5 bu. 195.7 bu. 186.7 bu. 168.0 bu. 
760 ... . .. ... . ..... . . .. . . . . .. 321.6 bu. ·173.3 bu. 67.9 bu. 89.6 bu . 
----
Mean of both hts ..... ....... 276.1 bu. 189.5 bu. 127.3 bu. 128.8 bu. 
Per cent of vi< Id produced by 
dry hnd hts same year . .... . , , 100 % 94.0% 47 .7% 48.2% 
Previous cclture of seed tubera .. ... . .. . .. .. ,,, . .. Dry land Irrigated . . 
·· ·'·· 551 .... ........ . .. .. . ... . . . . . . . . . .... 229.5 bu. 150.6 bu . . ... ... . . 
760 . .. . . ............. .. . 
. " 
.. . .... .. . , . 167.1 bu. 131.7 bu. 
· · ·· · · 
Mean of bnth I ,ts .. . . . . . .. . . . 198.3 bu. 141.2 bu. . . 
··-· · · · Per cen.t of vi· Id produced by 
dry hnd hts same year ..... ..... . . . . . . .. 100% 53.0% ,,, . . .. 
Prevl ,us cdture of seed tubera .. . . .... .. . . ..... . .. Dry land 
551 .. .. . .... . .. ...... . .. .... .... ...... 260.0 bu. ..... .. . 
760 .. .. . .. ; ... ... , ... . .. 
·· ·-···· 
.... . . . 
···· · ·· 
...... 274.0 bu. . . . . . . . . . 
Mean of bnth l0 ts . . . . .. ..... . ... . .. . .. 
········· 
,, . . . 267.0 bu. 
···· ····· Per cent of virld produced by 
d1',r \ -. ""n l ·t.q q"'TnP ,,,. .. ~ . . .. . .. , , .. . .... .. . ... ... . .. . ..... 101) 01,. . ..... . .. 
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further emphasized by the trials with different varieties. In 
1919 the original seed of 10 varieties was secured · from 
various sources in the north and west. Each variety was 
divided into a number of small lots, which were distributed 
to the trial plats located at various places. Each year a 
representative lot of good type seed was selected from an 
varieties in each trial plat. Some of this material was shipped 
to a central point for storage, to be used in a comparative
plat on an irrigated farm near Morrill. By this means it was 
possible to compare the same original stock of 10 varieties 
after it had been grown from one to three years under irri-
gation and on dry land. Each variety was planted in a sepa-
rate row in all plats. The planting order in each of the plats 
was: Triumph, Early Ohio, Irish Cobbler, Downing, Pearl, 
Rural New Yorker, Russet Rural New Yorker, Green Moun-
tain, Russet Burbank, and King. All of these were good 
vigorous strains except the Triumph and Irish Cobbler. These 
were retained, but more satisfactory strains of these 2 va-
rieties were later included. The results from seed potatoes 
produced at Bushnell (dry land) and Morrill (irrigated) are 
shown in Table 13. Dry land stock when planted under irriga-
tion produced a greater total yield than any lots of the same 
variety originally from dry land but given 1 to 3 · years 
of irrigated culture. Each additional year of irrigation re-
sulted in a relatively greater decrease in total yield of every 
variety. The market quality was also poorer in all lots from
irrigated seed. In 1922 the degenerate or "run-out" ( elongated, 
light colored) tubers of No. 1 size were weighed separately. 
The percentage of these tubers appearing in the different lots 
is shown in column 23, Table 13. With a single exception the 
dry land stock produced a smaller proportion of run-out tubers 
than any of the irrigated lots of the same variety. This 
degeneracy increased quite regularly with each additional 
year of irrigation. Thus, the mean per cent of degenerate 
tubers for all dry land lots was 9.7, after 1 year of irrigation 
29.4, and after 3 years of irrigation 44.9. The No. 2's and 
culls contained even a larger percentage of run-out tubers. 
There was also an increase in the per cent of No. 2 and 
cull grade potatoes and a decrease in No. 1 grade (columns 
20, 21, 22), 
The effect of place combined with that of culture is shown 
for 6 varieties in Tables 14 and 15. The stock was grown 
at different places for varying lengths of time and then 
brought to the irrigated plat at Morrill for comparison. Some 
TABLE Results secured in irrigated trial plats at Morrill (13), with seecl potatoes of 10 varieties, produced in 
the dry land plats at Bushnell (5) and irrigated plats at Morrill (13) for different numbers of years 
. 
1919 1920 1921 1922 , ___ 
- -
--------
Per acre 
"'"' 
Per acre P er acre V Per acre P er cent of t ot a l y ield of 
Original yiEid Per 
.,_ 
yi.ld P er Phce yiEid P er C. yield various grades 
""' t.~ .,,., source of --1-- cent --- --- cent where ------ cen t Place . - - - - - - - - - ------ ---
seed of ~ -~ of seed of ""' where s 3ed ~t:il " ' total ~ c total was t ot : l ":i .O was :,_ .... 
Grade of ~ ~ Grade of grown Grade of °g /i7 grown in Grade Grade Gradf O ~ ~ 
To tal U.S. Grad, "' bi, Toki U.S. Grade h Tots! U.S. Grad , ·,;e Total U . S. U.S. U. S. Culls § liJ o 
No. 1 U . S. ~., N o. 1 U.S. --1-- N o. 1 u. s. ':; --1- 1- No. 1 No. 1 No. 2 i:,::..cZ 
No. 1 ii;; N o. 1 19H 92( N o. 1 
~ z 1911
1
92· 1921 ==== =-- : ;,~ 
- ~ ~ Pere;; Plat === = - == -- - - --- ---i State Bu . Bu. Percen Plat Bu . Bu . Jercen Plr1,! Bu. Bu. Percent Percent Percenr Percent (1) (2) (3) (4) (5) (6) (7) (8) (9) (10 ) (11) (12) (lo) (1 4) (15)(16)(17) '(18) (19) (20) (21) (22) (2.;) 
(11 TRIUM PH VARIETY ( EARLY TYPE \ (a) 
!Wisconsin 1 560.0 1 471.0 1 80.9 1 M 1 358.0 1 315.0 1 88.0 I M I M I 297 .8 1 145 .2 1 48.8 I 3 I M I M I M 1 114.5 1 48.9 1 42.7 1 45.7 1 11.6142.7 (b) 
. . .. . .. . . .. . . . . .. .. . . . .. . .. . . B . 410.0 404.2 98.6 B M 356.0 232.1 65.2 2 B M M 132.9 103.0 77 .5 16.7 5.8 14.8 
(c) . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . B B 344.2 278.6 80 .9 8 B B M 145.6 114.9 78.9 14.8 6.3 17 .1 (d) I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... , . . . . . . . . .. .. . . . . I . . . . . . . . . . . . . . . . . . . . B B B 285.3 245.9 86.2 9.3 I 4.6 5.9 
(Il l 'l'RJ '.JM PH VAR I ETY (VI J.O~ OUS VIN E TYPE ) (e) !Khnball_County'. ~~~ra~ka . I KI· .. I . . I . . . I K I K 1379.5 I v04.0 I 80.1 I 7 I K I K I M 1 184.7 1 128.71 69.7 I 23.0 I 7.3 140.8 (f) 
. . . . . . . . I · . . .. .. . ... . . . . I.. . . .. . . . . . . . . . . K K B 339.2 241.9 71.3 12.6 16.2 6.6 
(g) ( Ill ' I RISH f'O BB T~'ER VARIETY ( W13CO~ SI N LOT ) I Wisconsin . 1 473.0 1 346.0 1 73 .2 1 M 1 377.0 i 345.'1 1 91.7 1 M I M I 399.6 1 192.3 1 48.1 1 2 I M I M I M 1 215.2 1 132.8 1 61.7 1 21.5 1 16.8 I 61.7 (h) I.. . .. . . . . . . . . . .. . . B 507 .5 461.8 91.0 I I (i) 
. . . .. I ... . . . .. .. . . . . . . . .. . .. . . . . . . . . . . B B 509.2 341.7 67 .1 6 B B M 296.2 251.5 84.9 10.8 4.3 5.8 (i) , .. . , . . . . . . . . . . . . .. ... ... I . . . . . . . . . . . . . . . . .. . .. .. . . .. . .. . . . . . B B . B 359.2 321.5 89.5 9.0 1.6 1.7 
(k) . (JV \ IRBH C0 !3 BLEP.. VARIETY (MI ~N ESOTA LOT \ I Minnesota 1 · . . · !- · . 1 · . .. · 1 Mi 1 442.8 1 386.6 1 87.3 l Mi I M 1 420.81 265.7 1 63.1 1 4 I Mi I M I M 1 181.0 1 132.3 1 73.1 1 17.8 1 9.1 1 73.1 (l) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mi B 522.3 351.6 63 .6 5 Mi B M 196.2 142.4 72.6 20.6 6.8 36.3 
(m) 1 .1 .. , ... . . . . . . .. , . . . . . . . .. . . . .. . . . . . . . . . . .. .. . .. .. . . .. . . . M1 B B 397.3 342.4 86.2 8.9 4.9 9.3 
(V I EARLY OHIO VARI ET Y (n) i Minnesota ., 564.0 1 417.7 1 74.0 I M 1 281.7 1 275.3 1 96.7 1 M I M 1352.5 1 161.0 1 45.4 1 3 I M I M I M 1 147.5 1 82 .3 1 55.8 1 20 .1 1 24.1 1 53 .6 (o) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B B 320.0 166.7 52.1 5 B B M 218.0 128.6 59.0 21.7 19.3 17.2 (p ) 
.. . . .... . 1 . .. .. 1 .. .... . . I ..... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B B B 29-1.0 219.9 76.8 19.2 4.0 2.0 
· cv1 DO 'Nl ~ G VARI ETY (q) 
1rdaho . . . I 814.5 1713.5 1 87.6 I M 1 468.0 1 426 .3 1 90.9 1 M I M 1 28 !.8 1 199.7 1 70.4 1 5 I M I M I M 1 166.3 1 88.6 1 53.3 1 31.7 1 15.0 1 43.1 (r) 1·. . . . ..... . . .. . . .. . .... . B 46 / .6 440.2 94.1 B M 4" 5.6 331.7 76.1 6 B M M 179.3 91.1 50.8 30.8 18.4 42.0 (s) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B B 457.2 349.7 76.5 7 B B M 223.8 135.4 6·) .5 27.9 11.6 ~1.0 (t ) ,. . .. ... . . . . ..... .. , .. .. .. .. . I . . ..... . .. . ... . ... . ... . . .... . .. ... . . . . .... . ... .. B B B 1 324.0 275.4 85.0 10.6 4.4 6.8 
(u) (VII ' PEARL VARBTY 
(v) /"'l•consin . • 1469.5 I -~46.5 I· ~~:5 · I r I m:~ 1 m:i I ?.t~ I·~ .i. ~ -i-3~9-~· I ·158.2_ I·~~:~· I-~. ·I·~ 1. :-1. 1. :-1 .1.1~9·_61 _ - ~~-~ I· 4?:~ I·~?:~ I· ~~:~ · I-~~-~-. (w) . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . B I B 470.7 229.2 48.7 5 B B M 139.8 78.2 55 .9 32.0 12.1 44.8 (x ) 
. . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . • . • . . • . . . .•...••• • ......... 1 • . ..•. · . • . . . . . . . . . . . . . . B B B 383.7 316.6 82.5 13.6 13 .7 3.9 
\ 
TABLE 13 CONCLUDED Results secured in irrigated trial plats at Morrill (13), with seed potatoes of 10 varie-
ties, produced in the dry land plats at Bushnell (5) and the irrigated plats at Morrill (13) for different 
numbers of years · 
1919 1920 1921 1922 
Per acre 
"""' 
Per acre Per acre 
" 
Per acre Per cent of total yL)d of <I>~· C. Per Original yield 
""' 
yi Id Per Place yield Per yi · ld various grades .,,.... 
't .~ source of - ----- cent f.~ - - - --- ceri t where ------ cent Place ------------- -----seed of of seed of ~ w where seed ~t::)t 
tot<! <I> C tote! tot• ! .J~ was ..C;i: was - ::::i-.!::! 
Grade of ii: 0 Grade of grown Grade of ~ ,,. grown in Grade Grade Grade O 000 
Total U. S. Grad "!. Total U.S. Grad in Tot• ! U.S. Grade ·-;s Total U.S. U.S. U. S. C - lls § ~ci 
No. I U.S. £; No.1 U.S. No.1 U.S. No.2 i:,::..cZ N o.1 No. I No.1 :i:z 91!, 92 · 921 
== == = = 
[91+~:.r: 
===-= 
:.. -,-,- No. 1 No. 1 
-- ---------------
------- --1~ State Bu. Bu. Percen Plat Bu. Bu. Perc11n~ Plat Bu. B u . Percent Plat Bu. Bu. Percent Percent Percent Percent (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (1~) (14) (15)(16)(17) (18) (19) (20) 
(VIII RURAL NEW YORKER VAFIETY 
(y) !Wisconsin .. 1409.2, 374.4, 91.5 IM 1 426.8 1390.8 , 93.8 IM I M 1 280.61249.0 1 87.3 ·1 6 IM I M I M 1100.2 1 40.6 1 40.5 (z) ... .. .... ... .. . .... .... ... . . . ...... . . . .... .. . . . • .. B B 101.5 369.3 92.0 8 B . B M 187.8 116.1 61.8 
(aa) . : ... . . .. .. . ... . . . . ..... . .............. . .. . ..... .. ...... . . .. . . . ... . ... . .. . . . . . .. B B B 233.~ 158.4 67._9 
(bb) 
(cc) 
(dd) 
(ee) 
!Michigan ... , 410.5 , 372.7, 90.8 I M 1436.2 , 405.2 (,•i;.9RUI s:,rl RMRIA36i~tl 3~:.~EIR 9~~:IEI Tl I M I M I M 1 168.5 , 115.6 1 68.6 ............ . ... ..... . . . ..... B 530.5 496.0 93.5 B M 470.8 446.2 94.8 5 .. .. . ............ .. ........ . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B B 489.5 469.3 95.8 8 B B M 139.2 90/. 64.9 
. . . .. .. .. . . . . . . . . . .. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . B B B 1 56.5. 128.2 81.9 
(XI GREEN MOUNTAIN VAR IETY 
(ff) !Wisconsin .. 1 569.2 , 188.1 185.71 M 1 507.0 1457.3190.2 1 M I M 1379.51295.0 1 77.716 I M I M I M I 80.0 I 51.6 164.5 (gg) .. . ......... .... •. .. . . . . . . . . ... ... . . . . . .. .... . . . B B -69.5 J25.5 88.1 7 B B M 120. ·. 8.J.1 69.r 
(hh) .... .. .. ....... . . .................... _-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B B B 145.0 90.2 62.2 
(xI · RUSSET BURBANK VATIETY 
(ii) !Nebraska .. . I 407.8 1 261.71 64.9 I M 1310.3 , 255.5182.3 I M I M 1 252.0 I i-33.3152.9 15 I M I M I M 1127.5 1 55.0 I 43.1 (jj) ........ . ... . . . . ... . ..... . ... ..... . .. .. . . . ... . ..... B B 341.0 244.2 60.0 5 q B M ' 215.( 91.8 42.7 
(kk) ... .. . ... . ... . . . ...... ....... . . ... ·..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B B B 286." 198.t 69.2 
(21) (22) (23) 
I 26.6 1 29.6 22.a 
1
24.9 1 
27.0 
15.1 
1
31.6 1 27.1 
28.5 
j 44.8 1 49.5 
28.7 
32.9 1 11.6 8.6 19.8 
9.8 19.8* 
6.5 . 1 56.s_ . 
8.1 .;2.6 
3 .0 19.3* 
3.9 
3.8 
9.~ 
12.1 
7.8 
2.1 
1 
... . .. 
... . .. 
,· ·· ··· 
I.; .. .. 
·· ·· · · 
(II) 'Minnesota . . , 556.8 1 518.4 , 93.1 I M (mm) . .. . . . . .. . .. .. . . . . ... .. . . . . . . B 
(nn) .. .. . . .... ... . . . . ...... . . .. . . .. . 
(00) .. . .. . . .. . .. . . . . .. . . ... .. . . . . 
I 
g:g I g~tg I ~ti , .1:. (XII½ . Kl ~~g.3vARI _3I~? I· 93:1 · I·'. ·I ?vi ·I r,i l'. r,i . I· -~5.2_ , 
. . . . . . . . . . . . . B B 409.2 380.8 93.1 8 B B M 103.5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. B B B 109.8 
_56.~-.
1 
_ ~9:~ · I· 34:5 ·I · . 6:3 _ 1_5~.3- . 
~ti ~u ~t~ u I ru. 
I / Origin• I } li~l . : --~~~~c:e: · ::l:~~3-~r~~-3 1: ~~:~ J ~ MEAN OF 10 VARIETY LOTS (>'OS. I. III, V, VI. VII, VIII, IX. X, XI, XII \ 1 417 .o 1 379.9 1 91.1 I M I M 1335.3 1226.3 , 67 .5 , 4.2 l M I M I M 1 136.4 1 73.2 , 63.0 I 31.2 115.8 I 44.9•t .. . . ... .. .. .. . . . .. B B 411.2 -H5.5 76.7 6.7 B B M 177.2 113.8 64.1 27.5 8.4 29.t*t 
. . . . . . . . . . . . .... ·... . . . . . . . . . . . . . . . . . . . . . . . . B · B B 257.7 20~.7 77.8 17.6 5.6 9.7*t 
M-Growi; i -. Morrill r,J ts (No. 13) lrrigetcd. 
B-Grown h B •.sh:idl pl ,ts (No. 5) Dry land; 
K-Grown in dry land field in Kimball County. 
Mi-Grown in Minnesota. 
*Per cent of "run out" t •1bers in VIII, IX, and XU. Could not be determined as 
accurately as with other varieties; percentages may be too high. 
tX and XI not averaged into final .averages for "run out" tubers. 
TABLE 14.-Place and culture as factors influencing value of seed potatoes. Ratio of yield, pro-
duced in irrigated plat at Morrill (13), by seed potatoes from various plats to yield pro-
duced by dry land seed grown in Bushnell plat ( 5) . Original seed was the same for each 
plat. For total yield from Bushnell stock see Table 13. 
Place where seed P?tatoes were grown each Varieties in trials Average Average 
previous year from from 
Russet six. · three I F.Tri=o> Irish Downing Pearl Rural New King varieties -varieties 1919 1920 1921 Cobbler Yorker (4)(5)(7) 
----
Plat and plat number Per cent Per cent Per cent Per cent Per cent P er cent Per cent P er cent 
(1) (2) (3) · (4) (5) (6) (7) (8) (9) (10) (11) 
SEASON OF 1920 
(a) BushnelJ ~5)* . ... 100 100 100 100 100 100 100 100 (b) Chadron 17)*. . . . .. . ..... 71.6 89.0 
··· s:i:c 84.6 94 .1 89.2 81.7 \c) Alliance (15)*. . . . . ...... 76.8 90.5 76.1 94.2 85.3 83.4 81.1 d) An~ora (21)* . . 80.2 44 .5 102.5 68.4 94 .6 94 .5 
. . . 84:5. (e) MotrilJ (13). . . . . . . . . . . . . . . . . . . . • . .. . .. .• . .. .. 87.3 74.3 100.1 63.6 82 .2 99.6 75 .1 (f) Bayard (7) .. . 66.2 66.8 87.3 75.9 93.3 82 .6 78.5 69.6 
<g> Minatare (8) ... 65.3 63.7 86.2 71.5 
· .. iia:2 .. . . . :is:!i () KimbalJ (4) . . . 51.5 57.4 86.2 37.7 81.4 65 .2 
---· (i) Average of two Jots continuously on dry land (a) (b) 85 .8 99.5 . . . . . . . . . 92.3 97.1 94.6 . ..... .. . 92.5 (j) Average of four lots irrigated one year (e) (f) (g) (h) 67.6 65.5 
·· · ·· · · ·· ····· · · · · 
85.8 79.7 
SEASON OF 1921 
[k) Bushnell (5)* . ... Bushnell (5)* .. . .. . .... . .... .. . 100 100 100 100 100 100 100 100 
(I) Chadron (17)* .. . Chadron (17)* . . . ... ...... . . • . 89.3 99.5 96.6 90.3 90.9 114.2 96.8 93.0 (m) Angora (21 )* . . . . Angora (21)* . . . . . . . . . . . . 93 .9 15.5 65 .8 37.6 67.1 53.4 55.5 49.0 (n) Bushnell (5)* .... . Morrill (13) ......... . . •. ..... 103.4 
.. · 90:2 · · 95.3 ... 9f 5 .. 96.2 ··· ···· ·· . . . . . . . . . .. . 97:9. (o) Chadron (17) *... Morrill (13) ..... .. .... . .. 110.0 
... 92:4 . . . . . . . . . . ·· · · ····· [p) AIJiance (15)* . . . Morrill (13) ... . . .. .. . . .. . .. ... . 108.5 52.4 90.7 75.3 
... 97::i . · · · 1s:!i · 78.7 (q) MorrilJ (13).. . . . Morrill (13) .... . ... .. .... . ... . . 86.5 79.8 62.1 72.1 75.5 79.5 (r) Bayard (7). . . . . . Bayard (7) . . . . . . . . . . ... . ..... 81.6 61.3 89.2 37.8 94.8 74.2 73.2 60.2 (s) Minatare (8) . . . . Minatare (8) .. . . .. .. . ....... · 87.3 91.2 86.4 57.3 81.1 64.0 77.9 78.6 [t) KimbalJ (4) .. ... Kimball (4) .... . . . .•. . ....... 66.6 57.7 66.4 83.7 67.2 78.6 70.0 69.3 (u) Bayard (7).. . . . . Morrill (13) . ... . . .. . ..•........ 93.2 89.7 89.1 57.3 
········· 
.. . . .... . 80.1 (v) Mhatare (8) . . . . Morrill (13) ... . ... . . .. • . . .. . . . . 92.4 
.. · iis:2 .. "" 79:4 · .. · s9:o .. 54.4 ········· ···· ·· ··· ... 1ii:i. (w) Kimball (4). .. . . Morrill (13) ..... . • .... . . . . . . . . . 96.9 71.5 . . . . . . . . . (x) Bushnell (5)*... . Kearney (2) . . . . . . . .. . . . ...... .. 
· ·· · ··· · · 
92.3 64.2 63.7 78.6 
· ·· · · · · · · · ····· · · 
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TABLE 14 CONCLUDED Place and culture as factors infiuencing value of seed potatoes. Ratio of 
yield, produced in irrigated plat at lllorrill ( 13), by seed potatoes from various plats to yield 
produced by dry land seed grown in Bushnell plat (5). Original seed was the same for each 
plat, For total yield from Bushnell stock see T able 13 
Place where seed potatoes were grown each Varieties in trials Average Average 
previous year from from 
I 
Russet si x: three 
1920 
Triumph Irish Downing Pearl R"r::INew King varieties varieties 
1919 1921 Cobbbr Yorker (i) (5)(7) 
Plat and plat number Per cent Per cent Per cent P er cent P er cent Per cent Per cent Per cent (1) I (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
SEASON OF 1921 
(y) Average of two lots on dry land for two successive I I seasons (k) (I) .... . .. . .......•...... . •.•.. .. . . 9'1.7 99.7 98.3 I 95.7 I !J5.5 I 107.1 I 98.5 I 96.7 (z) Average of two l>tson dry I 1nd one year at B ,shnell (5) 
or Chadron (17), irrigated one year Morrill (n) (o) 106.7 (aa) Average of four bts irrigated two consecutive 
years (q) (r) (s) (t) . . ......... . . .. ... . ... . .... 80.5 72.5 I 76.0 I 62.7 I 79.7 78 .5 75.0 I 71.9 (bb) Average of four hts irrigated one vear at Morrill (13), 
Bayard (7), Mi,atare (8) or Kimball (5) and one 
year at Morrill (13) (q) (u) (v) (w) . . ......... . . I 92.2 
SEASON OF 1922 
(cc) Bushnell (5)* : ... Bushnell (5)* .... Bushnell (5)* ... 100 100 100 100 100 t 100 100 100 (dd) Chadron (17)* . .. Chadron (17)* ... Chadron (17)* . . 69.7 .... 71.8 6L7 171.5 ...... . .. .... . .. . . ....... (ee) Angora (2 1)* . . . . Angora (21)* .... Angora (21 )* ... 74.4 s2:,i · 65.7 45.9 151.0 .. 89:i .. . .. 67:7 ... 57:9 .. (ff) B ushnell (5)* ... . Bushsell (5)* .... Morrill (13) .... 45.1 69.1 36.4 8'1.0 (gg) Bushnf!l (5)* . ... Morrill (13) ..... Morrill (13) . . .. 43 .1 
. 59:li . 55.3 · · si:s · il2:a . . (hh) Morrill (13) .. . . . Morrill (13) .. . . . Morrill (13) .... 40.1 51.3 39.0 101.5 46.3 (ii) Bayard (7) .... . . Bayard (7) ... . . . Bayard (7) .. . .. 47.8 6 l.1 63.2 42.2 126.2 51.1 65.9 51.0 (jj) Minatare (8) .... Mhatare (8) . ... Mi,atare (8) . .. 80.7 74.3 
· 1il:s 39.6 81.,4 81.1 6'1.9 (kk) Kimball (4) ..... Kimball (4) ..... Kimball (4) , ... 53.7 59.3 38.0 139.3-
· · ··· 
50.3 
(11) Average of twn bts on dry land for three consecutive 
years (cc) (dd) .. . .. . . . .......... . ........ .. ... 84 .9 
········· 
85.9 82.4 135.5 . ........ 
(mm) Average of frMr bts irrigated tor three cJnsec:.1tive 
years (hh) (ii) (jj) (kk). 55.0 61.2 
··· · ···· 
39.7 112.1 ... . . . . .. . . .. . . 53.1 
*Indicates lots grown on dry land the previous year or years. 
tRusset Rural New Yorker on very high poorly irrigated part of field in 1922- results not representative. 
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TABLE 15.-Place and culture as factors influencing quality of seed potatoes produced when 
considering the market quality of the crop grown from seed potatoes that have been raised 
under various conditions. Seed stock of each variety from same original source in 1919. 
Comparative trials near Morrill with irrigation 
Place where seed potatoes were grown each year 
-~ 
~I 
1920 
(2) 
1921 
(3 ) 
(a) 
(.b) 
(c) 
(d) 
(e) 
(f) 
(g) 
(h) 
(i) 
(j) 
(k) 
(I) 
(m) 
(n) 
(o) 
(p) 
(q) 
(r) 
(s) 
Bushnell (5)* . .. . 
Chadron (17)* .. . 
Alliance (15)* .. . 
A.1gora (21)* . . . . 
Morrill (13) . ... . 
Bayard (7) ..... . 
Minatare (8) ... . 
Kimball (4) ... . . 
Average of 2 lots on dry land one year (a) and (b) .. 
Average of 4 lots irrigated for one year (e) (f) (g) (h). 
Bushnell (5)* . .. . 
Chadron (17)* .. . 
Angora (21)* ... . 
B tshnell (6)* . .. . 
Chadron (17)* .. . 
Alliance (1 6)* . . . 
Morrill (13) .. . .' . 
Bayard (7) . . . .. . 
Minatare (8) . .. . 
Bushnell (5)* . .. . 
Chadron (17)* .. . 
Angora (21)* ... · 1 · 
Morrill (13) ..... . 
Morrill (13) .... . 
Morrill (13) ... . . 
Morrill (13) .... . 
Bayard (7) .. . . . 
Mi~atare (8). .. 
I 
Per cent of total crop produced, of U.S. No. 1 Grade q·1ality 
Varieties in trials 
Triumph Irish 
Cobbbr 
Downing 
----
P er cent Per cent Per cent 
(4) (5) (6) 
SEASON OF 1920 
98.6 91.0 94.1 
9J~ 912 ······ 
95.4 90.0 91.1 
8i.0 87.2 88.2 
88.0 91.7 90.9 
90.3 80.4 85.6 
91.4 89.0 .... . .. .. 
87.1 74.1 9i.1 
-96T 
89.9 
92.6 
83.8 
SEASON OF 1921 
84.5 
81.5 
47.6 
65.2 
6 •.6 
76.0 
48.8 
42.2 
73.3 
67.1 
60.8 
47.3 
57.2 
59.1 
48.2 
47.5 
6\.8 
H.4 
H$ 
n.4 
76J 
H.4 
W.4 
fil~ 
fil~ 
Pearl 
Per cent 
(7) 
H~ 
81~ 
8JJ 
.$ 
H$ 
UJ 
8L0 
80.6 
48.7 
47.0 
33.9 
44.2 
45.4 
46.9 
6.1.5 
51.8 
Russet 
RuralNew 
Yorker 
Per cent 
(8) 
93.5 
99.0 
99.3 
91.4 
92.9 
100.0 
97.1 
94.4 
96.3 
96.1 
95.9 
95.3 
89.7 
94.8 -
King 
P er cent 
(9) 
96.5 
91.7 
98.0 
96.1 
. 94.3 
92.9 
95.7 
98.0 
95.1 
95.2 
Average 
from 6 
varieties 
Per cent 
(10) 
91.7 
.. ·9j_3· .. 
85.4 
91.4 
85.5 
88.8 
93.0 I 77.6 
82.4 75.1 
74.5 60.7 
... . ..... , . ........ , ........ . 
92.6 . . .. . ...... . .. . .. . 
97.2 93.3 . 67.5 
94.3 94.8 70. 7 
91.5 91.0 . 76.9 
Average 
from.! 
varieties 
(4) (5) (7) 
Per cent 
(11) 
88.7 
90.8 
89.7 
77.8 
90.0 
78.2 
· · ·s2.1· · · 
89.8 
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TABLE 15 CONCLUDED Place and culture as factors infiuencing quality of seed potatoes produced, 
. when considering tlie market quality of the crop grown from seed potatoes that have been 
raised under various conditions. Seed stock of each variety from same original source in 1919. 
Comparative trials near Morrill with irrigation 
I P er cent of total crop produced, of U.S. N o. 1 Grade q•rnlity Place where seed potatoes were grown each year Varbties in triah 
Average Average 
Russet from 6 from 3 
1919 1920 1921 Triumph Irish Downing Pearl Rural New King varieties varieties 
Cobbler Yorker ( , ), (5) (7) 
--
Per cent Per cent P er cent P er cent Per cent Per cent P er cent Per ce.nt 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
SEASON OF 1921 
(t) Kimball (4) .... . , Kimball (4) ... . · t.. . .. ........ , 55.9 I 49.4 I 71.0 I 66.8 j--. 93:~. ·I ·_ -9~ -~- . ·I· __ '.1_-_5_ · I 57.4 ( 1) Bayard (7). .... . Morrill (13) .. . . . . . . . . . . . . . . ... 43.8 .. -~~r. 65.2 51.8 46.3 (v) Kimball (4).. ... Morrill (13). . ... . ... . . . ........ 51.5 80.1 40.5 96 .0 .................. 45.7 (w) Bushnell (5)* ... . Kearney (2) .. ........ .'. . .. . 73.6 75.8 33.3 93 .0 91.4 
(x) Average of 2 lnts on dry land for two consecutive 
I I I I I I years (k) (I) .• -•..... .• •........• .• •............ 84.5 64.0 78.4 47.4 95.6 87.7 76 .3 65.4 (y) Average of 2 lots on dry land one year and irrigated 
one year (n) (o) . . ...... .. .. ................ . . .. 6U 
· · ·s2.i;' · l ··is.ii' · l · ·ss.o· · 'j' · · il:i:!i · l · '!i:iX · · J' · 'ii.6. · · (z) Average of 4 bt" irrigated for two years (q) (r) (s) (t) .. 55.0 
42.6 72 .7 47.6 ........................... I 
55.2 (aa) Average of .2 lots irrigated two successive years but 
at different points (u) (v) ...... . ........... ...... 47.6 45.9 
SEASON OF 1922 
(bb) B ·1shnell (5)*.... Bllshne!l (5)* .. .. B•t•hnell (5)* .... 86.2 89.5 85 .0 82.5 81.9 75.4 83.4 86.1 
(c~ Chadron (17)* ... Chadron (17)* ... Chadron (17)* . . . 82.0 
········· 
85.9 70.3 86.5 70.9 . . . . . . . . . . ....... (d ) Angora (21)* . .•. Angora (21)* ... . Angora (21)* .... 74.0 
· · ·s4.ii" · · 61.8 40.6 69.7 · " lis.o (ee) Bashnell (5)* . •.. B •1shnell (5)* .... Morrill (13) ... . . 78.9 60.5 55.9 64.9 62.8 73.2 (ff) Bushnell (5)* .• .. Morrill (13) .. . .. Morrill (13) ... .. 77.5 50.8 . . . . . . . ' . . . 
(gg) Morrill (1 :1) ... . . Morrill (13) . ... . Morrill (13) ..... 42.9 61.7 51.~ 40 .3 68.6 59.2 54.3 48.2 (hh) Bayard (7) . ... . . Bayard (7) .. . ... Bayard (7) ... .. . 74.0 81.9 68.5 65.2 72.2 70.8 43.3 73.7 
(ii) Mhatare (8). . . . Mi-1atare (8) •. .. Mi natare (8) ... ·. 80.2 61.2 
. . "79.5" .. 65 .7 8·1.9 72 .3 . . . . . . . . . 69.0 (jj) Kimball (4) ... . . Kimball (4) ..... Kimball (4) .. .. 82 .3 80.3 65.5 90 .5 
··· · ··· · · 
....... 79.1 
(kk) Average of 2 bts continuously on dry land for three 
years (bb) (cc) .. .. . . .................... . .. .... 74.1 
········· 
85.4 76.4 84.2 73.2 ....... . ... ... (II) Average of 4 hts c0ntinuously irrigated for three 
y,are (o:o:) (hh) (ii) (ii) .......................... 69.8 71.3 . . . . . . . . . 59.2 78.8 . ........ . . . . . .. .. 67.6 
Indicates dry land plats. Numbers in parentheses are trial plat numbers. 
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of the points at which the seed was produced were irrigated 
and others were not. The Morrill and Bayard plats were 
located on relatively flat land that could be irrigated readily. 
The irrigated Kimball plat never received sufficient water to 
produce a maximum crop, while proper irrigation of the 
Minatare plat was difficult because of light soil and rough 
topography. 
The highest yields from the trials at Morrill were gen-
erally secured from the Bushnell dry land seed (Table 14) . 
For this reason the total yield from this stock has been 
considered as 100 in the presentation of data. Yields from 
the other seed are given on the basis of per cent of yield 
compared with Bushnell stock. The yields from the Chadron 
stock were generally second to Bushnell, while all irrigated 
lots were considerably lower than these dry land lots. The 
reduced . yields noted in Table 13 as the result of continued 
irrigation were consistently borne out by these trials. 
The percentages of No. 1 tubers of the different lots dis-
cussed above are shown in Table 15. This is further evi-
dence that irrigation of seed stocks affected the market quality 
of the tubers the following year. 
The direct relationship of tuber type to yield is shown 
in Table 13, columns 11 and 14. Whenever the tuber type 
was low the yield was correspondingly light. 
Deterioration in tuber type in irrigated stock is shown 
in the notes for tuber type as associated with yield for in-
dividual tuber units of several varieties when grown under 
irrigation and on dry land (Table 11). 
The irrigated seed which produced lower yields and poor 
quality tubers also produced plants with distinctive degen-
erate symptoms. The fresh dry land seed seldom produced 
degenerate or run-out plants the first year under irrigation. 
A few of the plants from seed irrigated 1 year showed 
serious degeneration, while many others exhibited mild symp-
toms of degeneracy; Stock grown under irrigation 3 years 
generally produced only degenerate plants, most of them in 
the _more advanced stages. Seed from the various irrigated 
plats gave relatively the same results. 
TRANSMISSION OF DEGENERACY 
Data already presented show conclusively that the type of 
degeneracy considered here is transmitted from one genera-
tion of plants to the next thru the tubers. Tubers showing 
characteristic run-out symptoms never produced normal 
plants and tubers. Furthermore, a tuber line strain from 
• 
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TABLE 16-Units in various stages of degeneration, from most 
degenerate (13 and 37) to least degenerate l{imball 
Pearl units, 1919. See table 7 for yield 
Unit Number 
number of hills 
planted 
(1) (2) 
13 88 
37 196 
19 164 
369 288 
483 276 
500 303 
923 340 
(Notes recorded July 28, 1919) 
IRRIGATED PLAT NO. 4 
P.ar cent of phnts in various phnt vigor groups 
-------
No P- p M- M M+ G 
plants 
0 14.3fo 28.6% 42.9% 57.2% 71.5% 85.8% 
--------(3) (4) (5) (6) (7) (8) (9) 
35.0 55.0 s.o 2.0 0 0 0 
-
48.5 49.5 1.5 1.0 0 0 0 
-
20.0 29.0 31i.O 14.0 2 .0 0 0 
-
12.0 6.0 6.0 10.0 22.0 20.0 16.0 
-
0 2.0 5.0 20.0 30.0 17.0 15:0 
-
2.0 2.0 8.0 22.0. 28.0 22,0 14.0 
-
0 3.0 1.0 13.1 11.0 15.0 37.0 
-
G+ 
100% 
--(10) · 
0 
0 
0 
6.0 
11.0 
2.0 
20.0 
Mean 
vigor 
of unit 
--(11) 
12.6 
8:o 
20.2 
54.5 
63.5 
59.1 
75.1 
*Per cent numbers in heading refer to numerical value arbitrarily given to each vigor group. 
Seep. 29. 
an affected tuber becomes progressively weaker, until even-
tually nothing but low yielding inferior plants and tubers 
are produced. (Table 16.) Many tubers in such cases be-
come so degenerate that they will not produce plants, thus 
accounting for many missing hills in some fields. · As de-
generacy progresses, the symptoms become more pronounced 
in both tops and tubers, and the yield is reduced (Table 13 
and figs. 19, 20, and 21). This transmission applies to 
tuber type, vigor, type of plant growth, and yield. ·Low 
yielding units were not brought back to a normal condition 
by tuber line selection or by growing them in a possibly
more favorable environment. 
Direct tuber transmission as just outlined can not account 
for the. amount and rate of spread of degeneracy occurring 
in some lots. · All high yielding tuber units from the Pearls 
and irrigated Triumphs eventually degeneratea. In othe;r 
cases/ when degenerate and vigorous units were grown in 
close proximity to each other, the degeneration noticed later
in the progeny from the vigorous units can be explained 011ly 
by the assumption that this degeneracy is communicated from 
one plant to another in the field · · · · 
, I 
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Conclusive proof of field transmission was not secured by 
means of controlled experiments prior to 1922. However, the 
earlier data yield many facts which are very suggestive. * 
A careful study of the field notes and data concerning the 
tuber units planted in 1917 and 1918 in Kimball and Scotts 
Bluff Counties (Table 8) has been made. Frequently when 
the progeny of good, vigorous hills produced plants ranging 
from good to poor, it was discovered that during the previous 
season the good unit was growing adjacent in the row to a 
poor degenerate unit (Table 8, units 173, 254, 278, 291, 358, 
and 366) . The high percentage of degenerate plants in the 
Triumph field at Minatare in 1917 resulted in the distribution 
of poor plants thruout the entire field, so that practically all 
units degenerated in 1918. This is very suggestive that 
transmission took place during the growing season. 
The planting plan of the 1919 Kimball plat is given as 
Table' 17. The adjacence of lot 923 (line e) to the very poor 
lots 13 and 19 in the next row very probably permitted of 
field transmission and may explain the rapid decrease in the 
quality of lot 923 (Table 7). 
Further suggestive evidence on this point can be secured 
from figure 15. Some of the Triumph units at Bayard pro-
duced very vigorous vines but very poor tubers. It is quite 
possible that infection took place during the growing season 
and that the plant was not noticeably affected but that such 
infection was sufficient to influence the shape of the tubers. 
The following year (1921) all selected units (marked in fig. 
15) produced degenerate plants and tubers. 
In order · to determine the extent of field transmission, 
some badly run-out tubers from 2 degenerating unit strains 
( 560 and 580) of Triumphs were planted alternately in the 
row with good vigorous seed stock (T13) secured from a very 
good field in Kimball County. These plantings were made 
at the Scotts Bluff Experiment Farm on both -irrigated and 
dry land in 1921. The seed used was the same in each plat, 
one-half of each tuber being planted in each plat. The data 
*During the winter of 1923, 11 tuber g rafts were made with normal and run 
out tubers. These grafts with proper checks were planted in the greenhouse. 
The progeny harvested in April and May was planted at the Scotts Bluff Experi-
ment Farm in June. The tubers produced by the progeny of the tuber grafts showed 
very distinct transmis s ion of the degeneracy ( s pindling tuber) symptoms in 8 out of 
11 cases, as measured by plant characteristics and yield, when harvested October 
5, 1923. The checks used for this experiment were the progeny of other halves of 
each of the original degenerate and normal tubers used in making the tuber grafts. 
This progeny produced plants and tubers showing the presence or absence of the 
disease symptoms -according to their respective sources,-that is the tubers from 
the original run out halves were of extremely poor type, while those from the 
normal halves were all of uniformly good type
SEED POTATO INVESTIGATIONS 
TABLE 17-Relative position in field of unit lines and per cent of 
disease content 
P earl potatoes-Kimball, Plat 4, 1919. 
(a) General field planting - (Triumph) I 
(b) 14,2 (46.0%) 14.1 (41.6 %) I 
(c) 14.4 (38.0%) 14.3 (46.8%) I 
'(d) Check grown on farm since 1910 I 
(e) 923 (3.6 %) (From dry land spring 1919) I 
(f ) 13 (100%) 19 i (77.8 %) I 
(g) 20 (46.2 %) I 
(h) 483 (49.4 %) I 
(i) 483 (49.4 %) I 
(j ) 369 (37.6 %) I 
(k) 369 (37.6 %) I 
(1) 500 (28.1 %) I 
(m) 500 (28.1 %) I 
(n) Commercial 37 (100 %) I 
(o) Generai field (Pearl) I 
in Table 18 show that the yield from the degenerated strains 
was very much less in 1921 than from the new healthy stock 
(T13). The close proximity of the run-out stock did not
seem to have an adverse influence upon the yield of tubers in 
1921. The healthy stock planted alternately with the most 
degenerate lot ( 560) actually yielded more than the same 
healthy stock • planted elsewhere by itself (lines f, h, i j, 
Table 18). (This may have been due to the lack of compe-
tition on the part of the run-out plants). However, the 
proximity apparently had some influence upon the tuber 
type, for these same good lots adjacent to these same run-out 
lots showed some deterioration in tuber type in 1921 (Table 
18, column 6), in comparison with the checks. (See fig. 22.) 
This condition of degeneracy showing conspicuously in the 
tuber type of vigorous lots and not in the vines has been noted 
frequently (see fig. 15). 
TABLEEffect of proximity of degenerate strains of potatoes upon normal vigorous lots when 
grown on dry land and on irrigated land. Scotts Bluff Experiment Farm and 
. , 
·< . ·; 1921 results 1922 results in irrigation plat (li) 
. :' .. ;· Culture of seed Plants of both lots alternated Plants of each lot in separate plat 
Lot No. Yield per acre Yieid per _ acre 
Tuber Tuber 
U.S.No.1 Total type U.S.No.1 Total type 
·- Prior to 1921 Season of 1921 grade yield grade yield 
Bushels Bushels Bushels Bushels 
(i) -(2) (3) (4) (5) (6) (7) (8) (9) 
(a) 580 Irrigation .. Irrigation ... ... 80.0 103.3 p 108.3 139.2 PtoM+ (b) T13 - Dry land . . . . . Irrigation . .. .. . 193.3 206.6 G 118.6 149.3 P to G 
(c) 580 lrrig_ation .. Dry land . , . ... 25.0 42.6 M !43.3 183.9 P to G (d) : .T13 - Dry land : ... Dry land ... . . . : 26.6 51.2 ·a- 153.3 183.3 MtoG 
(e) 560 irrigation ... Irrigation •..... 25.0 58.3 MtoP 81.0 98.5 M toP (f) T13 - Dry land . ..... _ IrrJgation . . .... 265.0 293.3 M toP 116.9 140.1 M toP 
(g) 560 Irrigation .. Dry land . . . . . 5.3 17.3 p 112.0 143.3 p (h) T13 Dry land . . . . Dry land .. . .. 20.0 66.6 M+ 131.3 152.5 M-
(i) Check Dry land ..... Irrigation .... _,_ 229.1 250.0 G .. . .... '. 
. - 252.7--- ... .... . . (j) Check Dry land .. ; . . . Dry land . . . . . 40.6 76.6 G 210.6 G+ 
(k) Check Dry la~d ... . .' . Dry la~d ..... ·. Original field in 1921 ... . .... . . .. .. . . .. . . 263.2 G+ 
OJ · · { Tl3 Iot.s alternating with 580 . . . . . . . . . . 136.0 166.3 P to G (m) - , · _ T13 lots alternating with 560 . . .. . .... 124.1 146.3 M-toP 
(n) Mean of yield.from potatoes T13 lots on dry land . .. . . . ... . 142.3 167.9 ... ... . .. ·-. 
(o) produ~ed in H!21 by....... T13 lots on.irrigated land . . . . . ... . ... . 117.8 144.7 .. .. .... :-. 
(p) · , . , All T13 lots . .. .. .. ... 130.1 156.3 • • • •••• • o-, • (q) · - - _ All 580 and 560 lots .......... 111.2 141.2 . .. .. .. . .. 
- ,·, . . -
Check lots from same field in 1920 as Tl3 lots i.e., isolated field. P, poor; M, medium; G, good. 
01 
0 
; 
~ 
r:n 
~ 
> 
t_%j 
:>< ; 
... 
~ 
tr:l 
z 
lo,) 
Ul 
~ 
.... 
0 
.?! 
~ 
~ 
> ~ 
C"l 
::i:: 
t:d 
f 
1:-.:> 
.i::,. 
SEED POTATO INVESTIGATIONS 51 
In 1922 the total yield from the normal vigorous stock 
was only a trifle greater than from the degenerate stocks 
(Table 18, column 8). There was a greater difference in 
the yield of grade No. 1 stock. The tuber type was only 
slightly better ( column 9). Evidently proximity had some 
effect in hastening degeneracy, as the check lots (line j) 
which had been grown in a separate part of the same dry 
land plat and the new stock from the original field (line k) 
both outyielded the formerly normal stock (T13) by a 
margin of approximately 100 bushels per acre. 
There was some difference in the relationship of the 2 
degenerate strains to the normal strain, as the Tl3 lots 
adjoining the 580 lots (Table 18, line (1) ) did not deteriorate 
as much in yield or type as those adjacent to the more in-
ferior 560 lots. 
FIG. 22.-Tubers produced by normal and run-out tubers when plants 
were alternated in same row. First and third from left, from nor-
mal tuber. Note extreme elongation and small size of "run-out" 
stock, also somewhat elongated shape of tubers from healthy tubers
indicating transmission of degeneracy. Scotts Bluff ( 11), 1921. 
(See Table 18.) For plant characteristics see figure 20 A and D. 
The 1922 yield from all strains produced on dry land in 
1921 was considerably greater than from the lots produced 
on irrigated land. (Possible reasons for this are discussed 
later.) The yields from these dry land lots, however, aver-
aged almost 100 bushels per acre less than the check lots, 
from isolated seed plats (n), (j), (k). 
It will be noted that. all T13 lots in 1922 gave a yield of 
156.3 bushels (line p) and all 580 and 560 lots (line g) a 
yield of 141.2 bushels. The 252.7 bushel yield in 1922 of the 
check lots (line j, column 8) is approximately 100 bushels 
greater than that of the same stock grown in proximity the 
previous year to the degenerate strains (line p). Thus there 
was a decrease of 41.7 per cent in yield of Tl3, which can 
be attributed only to being grown adjacent to degenerate 
plants the previous year. 
52 NEBRASKA EXPERIMENT STATION, RESEARCH BUL. 24 
The check lot (line j, column 8) was not materially 
affected in 1921, as shown by the fact that it yielded prac-
tically as well as fresh stock grown in the original field in 
1921 (line k, column 8). 
A study of the field history of some of the lots in the 
Morrill plats (Tables 13, 14, and 15) shows that almost in-
variably when a lot degenerated to an unusually great extent 
in any one season it had been in an adjacent row to a very 
degenerate lot the previous year. It has been noted from 
extensive observations in connection with the seed potato 
certification work that in regions where potato fields are 
scarce and commercial potato culture relatively new, there 
is less of this type of degeneracy than in regions wnere potato 
growing is more intensively developed. 
It has been shown in general that fresh dry land seed 
shows less degeneracy than seed from the same original source 
but grown under irrigation. This superiority of dry land 
seed may be due largely to the elimination of the weak 
strains by the adverse conditions for growth under such cul-
ture. On the other hand, the favorable growing conditions 
afforded by irrigation undoubtedly allow sufficient develop-
ment of tubers on degenerate plants, so that they are in 
many instances saved for seed. Another possible explanation 
of why irrigated conditions are more conducive to the devel-
opment of degeneracy may be that the rapid, vigorous growth 
of the plants actually makes them more susceptible. No 
carefully controlled checks have been run, to date, to de-
termine to what extent insects may act as carriers of this 
degeneracy. It has been shown, however, that spindling 
tuber-like mosaic is transmitted from one plant to another by 
plant lice (Schultz and Folsom, 1923; Folsom, 1923). Since 
plant lice are very scarce in western Nebraska, they therefore 
can be only a minor factor in the transmission of this 
trouble. 
Any type of field transmission would be more easily 
accomplished under irrigation because of the close proximity 
of plants due to thicker planting and larger vine growth. 
APPLICATION OF RESULTS TO SEED PRODUCTION 
Productive seed potatoes are produced only under condi-
tions where the mean soil temperature during the growing 
season is relatively low. Such a soil temperature is secured 
in northern latitudes, in high altitudes, under a mulch, or 
by producing the seed crop late in the season. Late or fall 
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crop potatoes are used as seed to some extent in all parts of 
the South; but the total amount so used is small compared 
with the annual demands for northern stock (Stuart, 1922). 
Growing seed potatoes under a mulch is a practice which 
is limited largely to farm production for home use in the 
Corn-Belt states. The high altitude of western Nebraska 
makes the growing conditions in that region comparable to 
those of the more northern states, so far as length of grow-
ing season and mean soil temperature are concerned. 
Vigorous seed from western Nebraska has given satis-
factory yields when compared with seed stock from other 
sources. A critical examination, however, of the condition 
of western Nebraska potatoes has revealed the fact that 
some lots are uniformly vigorous, some uniformly unpro-
ductive, and others contain both weak and strong strains. 
It is evident from the foregoing experiments that the lack 
of vigor in some lots from this region is due largely to the 
presence of the spindling tuber type of degeneracy described 
TABLE Effect of tuber type on vigor and yield. Seed tubers 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 
(h) 
(i) 
(i) 
selected from degeneration seed stock of eight tuber lines of 
Pearl potatoes. Kimball, 
Type of tubers planted D ecrease due to 
poor type seed 
Medium good type Poor type tubers 
Unit --------- Number1- -
---
---
number Number Tot,J Tot2I Tota l 
of Vigor yi<ld of Vigor yield Vigor Yi<ld 
hills per acre bills per acre per acre 
--- ---
---
---------
Per cent Bushels Per cent Bushels P er cent Busliels 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
14.1 80 44.8 85.3 100 25.4 40.3 19.4 45.0 
14.3 40 35.0 72.4 35 20.0 48.4 15.0 24.0 
14.4 100 23.0 56.0 100 15.0 24.2 8.0 31.8 
20.0 80 60.0 118.2 100 45.0 87.5 15.0 30.7 
369.0 100 58.7 114.6 100 57.4 106.7 1.3 7.9 
483.0 100 71.5 105.8 100 37.6 71.6 33.9 34.2. 
600.0 100 65.0 124.2 100 57.2 96.3 7.8 27.9 
923.0 80 47.5 95.6 80 49.5 84.0 + 2.0 11.6 
------
---
------------
Mean ....... .... . ... 50.7 96.5 . ... . ... 38.4 69.9 12.3 26.6 
{ Dry land} 92 192.8 grown at 
· · ··· ··· · ··· · 
. . . . .... . . .. . . .. ..... . . . ........ 
Bushnell 
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FIG. Relation of yield per hill in 1919 to yield of 20 progeny hills 
in 1920. (Triumph potatoes at Bayard (6) . ) Each dot represents 
one 4-hill unit. When degenerate plants were present in a field, 
there was no correlation between the yield of a unit strain from 
one year to the next. Hill selection is futi le when a field of potatoes 
is in a degenerating condition. 
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(page 24). The elimination or the control of this degeneracy 
is therefore one of the limiting factors in the production of 
good seed in western Nebraska. 
It has been shown that this type of degeneracy ( spindling 
tuber) affects the shape and other characteristics of the tuber. 
When this trouble is present the selection of the best type 
tubers will result in some slight improvement but at best it 
is only a makeshift method (as shown by Table 19). Many 
tubers may carry the condition without showing the symptoms 
distinctly and the trouble will still continue to increase to a 
serious extent. Hill selection is of but little value when 
degenerate plants are present, especially if they constitute 
more than about 5 per cent of the plants. This was clearly 
shown in a number of the experiments and is quite clearly 
brought out in figure 23. The high yield of the selected hills of 
1919 was no guarantee that the 1920 yield would be high, for 
the field contained many degenerate plants which served as 
sources of infection. When degenerate plants are not present 
in a field, hill selection is of value to isolate early or late 
strains or possibly to isolate strains with regard to other 
characters. 
The most practical field method of control is to secure 
foundation stock from a vigorous strain of seed that contains 
very little or no "run-out" stock, as determined by field and 
bin inspection. This stock should be planted in an isolated 
field plat ( isolated by about 300 feet or more from any other 
potato field), on land that has not grown a crop of potatoes for 
at least two or three years, to guard against other diseases and 
against occasional volunteer plants. This seed plat should be 
kept free from weeds, since some weeds may possibly be hosts 
for this trouble, as has been found to be the case for mosaic. 
This seed plat should be inspected frequently, at which times 
all plants showing symptoms of this or any other trouble 
or disease should be removed. If tubers have already "set" 
on any such plants they should also be removed. The potatoes 
grown in this plat should be used for the main planting the 
following year. 
A more careful method that will more certainly yield 
distinctly improved seed stock is the "tuber index" method 
, (Perry, 1922). The tubers selected are indexed with a num-
ber, one seed piece to· be removed from each tuber for trial 
in a greenhouse during mid-winter. All tubers that are shown 
to be in the least undesirable for seed purposes are discarded. 
The selected tubers are planted as units in a seed plat, where 
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further selection and roguing take place. As this method 
requires a greenhouse, it is unavailable to practical growers. 
However, any grower can grow the stock in the seed plat by 
the hill unit method. This will enable him to rogue out 
undesirable stock more thoroly than when mass selection is 
followed. 
From the standpoint of improving the quality of a large 
('luantity of seed grown in a number of counties, this Station 
is resorting to the practice of growing a small quantity of po-
tatoes from a hundred or more growers, in comparative trial 
plats. One of these is located in a Southern State (Louisiana), 
where readings can be made before the northern planting 
season; another is located in western Nebraska on dry land, 
where early and late plantings are made; and still another 
is made in the western irrigated district (Scotts Bluff 
County). By this means it is possible to advise growers at 
an early date concerning the quality of their seed stock. Also 
it enables one person to inspect a large number of lots of 
potatoes under identical growing conditions. Sometimes facts 
concerning lots are revealed in these trial plats which are not 
as apparent in the grower's own field. This applies to the 
control of mosaic and similar diseases as well as to spindle 
tuber. 
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